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(57) Abstract: A prostaglandin 
derivative represented by the 
following general formula [I], its 
pharmaceutical^ acceptable salt or 
a hydrate thereof which has an ex- 
cellent antagonism to prostaglandin 
DP receptor and, therefore, is useful 
against diseases such as allergic 
rhinitis, nasal obstruction, asthma, 
allergic conjunctivitis, systemic 
mastocytosis and systemic mast cell 
disease; [I] wherein X represents 

halogeno; Y represents ethylene, vinylene or ethynylene; Z represents -(CH 2 )m-. -0(CH 2 ) n - or -S(0) p -(CH 2 ) n - (wherein m is an 
integer of from 0 to 3; n is an integer of from 0 to 2; and p is an integer of from 0 to 2); R 1 represents hydrogen or optionally 
substituted Q.j alkyl; R 2 represents cycloalkyl optionally substituted by C M alkyl or Gm 5 cycloalkyl; and R 3 represents 
hydrogen, halogeno or optionally substituted C x _ 5 alkyl. 



WO 2004/074240 Al I lllll llllllll d llllll Hill lllll HID 111 I II III HID Illll lllll Hill lllll llll lllllll llll llll llll 



(57) mm- 
5£ 




[I] 



HO 



/^t, Z«-(CH 2 ) m -, -0(CH 2 ) n -Sfdi-S (O) p -(CH 2 ) n -(mfi0~3 
©g&£^U nteO~2<Dg&£^U p « 0 ~ 2 ©ft ^ ^T) 

_ 10 ois2n7)V*)im, c !_4©7 $ ttfc c 3 _ ! o © -> £ □ 7 



WO 2004/074240 



PCT/JP2004/001878 



1 

mnm 

<&Mm5 2-1 0 0 446^ H*i#g¥2-5 0 2 0 0 9W) . PGDtt^f 

«»$n&-*©a««»©PGIS»#ttBB**nTViS (S*H#H¥7-2 3 3 1 
4 ffl^fF^WOO 1 1 2 5 96^) Jin&tt^T, PGDlOT^X 
htgttSWUT^SPGRJU^rfcD, 9TOn^>tfi$nfcPGi»DP 

f§BJ©l§^ 



WO 2004/074240 



PCT/JP2004/001878 



2 




HO 



(5£*> X»ADy>Hf§il, Y«x^l/>», Exi/>gi;fcW:x3 1 x^>S£ 
Z»-(CH 2 ) m -, -O(CH 2 ) n -*fc»-S(O) p -(CH 2 ) n -(m«0~3 

u RMa**®^ c 1 _ 6 07;v+^*fc»4ii!lc 1 _ B 7;^;p«&*u r 2 » 
c 3 _ ! o © d c t _ 4 © 7;Mr;i/g-e©&£ tifc c 3 _ x 0 © ^ a t;^;p 

tfx V >* £ fik h 9 > X tf X V >S S fc tt ; s7s >ST & 5 . 
if £ a5 M % z. t ifii: % % o 

£^;I/S> tert-^l^ D^^JHi^t^^^ £ 
C 4- 1 o ©^ 13 T)l*))/7)V*)m<DM t VX\t, m7L\tis? p 7p tf;V^ 

v'^py^v/^;^ ->^p^>^;^^;i/S, ^p^^x^s, ^pa, 



WO 2004/074240 



PCT/JP2004/001878 



3 

Kld.BmMitt, Aoy>Sf« ~X7VS, 7;io*v'£ja>5fcS«M:0 

i^2-^aDx?;n, i/7/^^;vs> hU7;^D^^;w*> 2, 2, 2-hj 

#;WX>£, T^*>^Aft£©7;kfrU±m&M£<#& 7XEX7, *?)V 
ax 'J 'XX bUX (kFn^r^^V) 7a/ **>fc££®ifiM3£tfxh77;W 



WO 2004/074240 



PCT/JP2004/001878 




WO 2004/074240 



PCT/JP2004/001878 



4/1 




mm i mm mm) 



WO 2004/074240 PCT/JP2004/001878 

4/2 



WO 2004/074240 



PCT/JP2004/001878 



5 

Ci.sTJWVS^b, X, R 2 , R 3 , m, ntettiRtftMmntoZ. tKM 

(1) £fi£<£>7j?£ %~vv -«*hj- (J. o 

r g. Chem. ) , H5 3#> 115 5 9 0^(1 9 8 8¥) ] K:«fcD&»©5£ (ID 

<Dfc&®iz, a; (in) (in' ) T**2nz>ib&wo. 8-2. os«£-7 

8~3 0^T*ftfl£l« (MlUt, ^>if>> h;i/XX fb7tFn77X ^X5=- 

WCaS (IV) 0fc£-$)£#3o Y^X^l/>»£fctefc*Xl/>S©fc£% (BP 

"£Y#Y 1 *T?fc5ft;'&<») £#3£te5£ (in' ) ©-ffr&«f£/BV>- 7 8~0 < CT> Y^ 
X^X^>g<D{fc^£#SK:tei£ (III) 0ftl'&tj£fflViO~3 0lCT?£j&2i±3o 

(2) 5£ (IV) <D\^m\Z^ (V) Tg$n§W^fflft^0. 5~4S*£:HJ^ 
)V2UUz/?>0. 5-4. 0^»<h^SffiM (M^«^>ifX hJHX tF 
7kFD77X ^X^I/X-t^K tftffe^l'X n-A^iJ-X n-^>*>&£) 

0~4 0tfctWW5J:ti:i:^ (vn) <D4kGW%1%%. 

^ (IV) 0{b^tl^ (VI) T?g£tU>ft£#J0. 5~4S»£j&glOS 
;^xhUJK iiM^>y-f;l/> hl)X3MM^>&£:) 0. 0 5-2^1, 

(M*.k£^X£X h;i/XX 4^>1/X n-M^X n-^>*X 7"fehX%£) 
-7 8-1 0 0 < CTSJ^$^Jli:t«fcD> 5£ (VII) tfMb^^So 



WO 2004/074240 



PCT/JP2004/001878 



6 



a (iv) cDft^^fcS (vi ' ) ngznzte&mo. 5-4a»ij»BKysc 

U7^1/X (IWJSVjWW $UX3^>fc£<E>*iaW*>) 0. 0 5~2^», 

~HJ;W /UWA (II) x ^ant'X (^>*/~M);W A^tfA (II) , ^ 
fc/t75>£Afc£) 0. 0 1-0. 5S**fflVi, WttiFtK («*fcM>-£>, WPX 
*i/V>. n-A^X n-^>^X 7-feb>&<!:) ^> -78~100tT 
SjSS-SSiltlCckoT. (VII) OflJ^«*#5i:i:t>T*5. 

ci^t, a (v) mmmik&mte, a cv ) 



X 1 , R 3 > R 4 *5J;^m»HufBa:llMT*$.^o ) T^Snsfc^fW^ & 
»©^[P. Knoche 1 S>> ^ t~t^ • tl/* ^ b U — ( J . 

Org. Ch em. ) , 115 3#> 112 3 9 0^-v (1 9 8 8¥) &&T$y^t>)V • 
l/lfa- (Chem. Rev. ) , 19 31, H211 7 ^-V (1 9 9 3f) ] 
?°&;i££Of»?£3 0 Tfct>*> j£ (V ) (Dik&m*. mXUl, 
X^>, hlJ^WDD>'7X 3#*fc£T??i&flS£n&M»0. 8-5 

(01*. fb7tFP77X ^x^;1/X-t-;K n-A*+J->, 



^£«Nrrs. torn, RmmAumii!o~i5ox:'v&2>. n^ntt^mmmt^m 

-7 8-1 CCfcT, 5/T>ft» (1-2. 5^ft) , ififcU^A (2~5M§«) 




(v) 




WO 2004/074240 



PCT/JP2004/001878 



7 

(3) S (VII) <Dfc&m&*X4b*V%*VV&, #*fc##*^HJ2Z*, U^tf 
A HJ ->7;^nt F U F\ U h'Jsec -^#nk F U F, 
i'y^fOTS^A-BHT (2, e-sJ-tert-r/^v-p-^wvf— ;w 
©Mtc^J 0.5-5 Si^WI («*tf, fh7bFD77X ^X^;kn~r;k 

x^;wt;1/3-;k ^)W)Vu-)VUE) f> -78-4ora^t, a (vim 
&&t$& (viii ' ) <Dfc&m*'&2>o ztit><D3: (vim £«fctfs; (vi i r ) oit&to 

(4) a (vim (vnr ) ) <Dik&m%, «a«^^>x;p*x;^du 
Fa&svi«p-h;i/x>^;i/*x;i/^DU Fi~6SKifUyx h;kr>ft<i:©ji 

-n-7>;P7> ; e-^A^PU F 1-1 6M§*T#D;WbU S (IX) (S&fciit 

dx' ) ) <Dtt&® (x\s&mm=?) ^^t^da^ 77^t>iwg 

X -MX7^ >1-1 0 3S*5<fctffc!U>>>l~l 0SSe>#2rR T-kFxFU^ 

yit;i/7T-F'J7UU F (DAST) 5 - 2 0 ^*££Jft£i*3 H £££ t>#6ft*. 

(5) 5£ (IX) (SfcfcfcEfc (IX' ) ) ©fb^tl^xF7^;i/7> ; &X^A7PU F\ 
7yft*H, tfU^x<7£ #U (/WFo^>7nUF) > Iiat'^^, 
y-;^ x*/-;k 7-febxFU;i/*SVi«nn60S^»*«*fctt, ^tie^Tki: 

(SfciaS (la' ) ) OPGiiMHS. 

(6) j£ (la) (Sfcftit (la' ) ) 0fl^*l~6£*©Jifl6&Bl^ a#JP*# 

(lb) (iJ&ttifc (lb' ) ) ©PGINWfcfcfc*. i&g<fct/T 

7-fchx **/-;k x*y-;k *»5Vittnn6o®^»JS^if^09^$n*. 

Sfc, 5£ (la) (la' ) ) ©fcfttt&U>NtMfc hU*Hitttt«ttfc 



WO 2004/074240 



PCT/JP2004/001878 



8 

tfTkmW^T&Z if%m fc&fr £ 5£ (lb) (Sfctt (lb' ) ) ©PGftS#£#SE£ 

WIliDlil^Sli ^OTD, ifrJR©SWTJWW0ftfctf*£» U/*- 
ifVII (v^&gL **>r^M©*£***) > (£*»&ftt * 

^>7^Jg©»%S*) , U/1-ifPS (^HFtOm. ^a-F^^JR©*^ 
**) , U/t— fefMF $^-K^*JR©«£4&I&#) •» PLE (z/tf 

DxOUA-if OCftflHfcrfim ^IWIiDWW 

i^Dfjim Bmot>m&&x$Mn k (u) ©»ascTjt:MjR 
-rntf«kv>#s, as^K©o. 1-2 ofg»»r&3. a&sgfck 2 5~5 or, 

(7) a da) da' ) ) ©fc£«s**a3£*Bw-Hj#A, a»ft* 
Sffivi, yxfju-fJK **/-;k x^y-;K ***w*£tt 

5 ©®&»i**, -2 0~5 0'CTfjR*****^©* (Ic) (SfcttS: (Ic' ) ) © 

(8) 5t (Ic) (S&fcS; (Ic' ) ) ©{b£%£±fE (6) £mm\ztnMm?zz.£ 
fc*D*38H©5$ (Id) (*fcte5£ (Id* ) ) 0PG»§#5„ *fc, 5£ (lb) ($ 

fcttas: db' ) ) sfflvi±« (7) tratticb*awt:-rajitfc:«k'3T*)*«w©a (id) 

(&1t\%& (Id' ) ) ©PGil#:^:i^f§, 

cti&tt, 09*.fc& »#©:£&££ DSa6?**Ei:#T?€? 
Sttffll, »m TO, fly-fern H«tt«©»T«na4 , rs 



WO 2004/074240 



PCT/JP2004/001878 



9 

$AK2tblng~l 0 0 Omg/ST&tK iltl^r 101 @*fc«!fcl§lfc3HtT 



WO 2004/074240 



PCT/JP2004/001878 



ffcfffll 


x 


v 


z 




S 1 


* 


H> 


** 


m is© 


1 


(8 -CI 




CH2 






3 


#H 


- 


a 


a 


2 


0-C1 


u» 


CHZ 




#Jft 


3 


*f§ 


- 


a 


a 


3 


(8 -CI 




CH2 




*jR 


2 




- 


a 


a 


4 


a-Cl 




CH2CH2 






4 


#* 


- 


a 


$ 


5 


a -Br 


xm 


S 




m 


2 


*3S 


- 


a 


a 


6 


0-C1 










3 


m 




a 


a 


7 


(S -CI 




_ 






3 




- 


fi 


a 


8 


0-C1 




- 




%M 


3 




- 


a 


a 


9 


(8 -CI 








*M 


3 


01 




a 


a 


1 0 


(6 -CI 




_ 




** 


2 


*m 


- 


a 


fi 


1 1 


(8 -CI 








i» 


2 




- 


Qt 


a 


1 2 


/3 -CI 




- 






2 


*M 


- 


a 


a 


1 3 


0-C1 




CH2 




if* 


3 




- 


a 


a 


1 4 


a -CI 




CH2 




x» 


3 


m 


- 


a 


a 


1 5 


i(3 -CI 




CH2 




*iS 


3 




- 


a 


a 


1 6 


(8 -Br 




CH2 






3 


&m 


- 


a 


a 


1 7 


a-Cl 




CH2 






3 




- 


a 


a 


1 8 


(8 -CI 




CH2 






2 




- 


a 


a 


1 9 


0 -CI 




CH2 




*m 


2 




- 


a 


a 


2 0 


(8 -CI 




SCO) 






3 




- 


ot 


a 


2 1 


i6 -CI 




CH2CH2 






4 




- 


a 


& 


2 2 


/3 -CI 








*s* 


2 






a 


a 


2 3 


/S-Cl 




CH2 




#* 


3 






a 


a 


24 


F 




CH2CH2CH2 &t**JtHn 




2 






a 


a 


2 5 


J8-C1 








m 


3 


%M 




a 


a 


2 6 


J8-C1 










3 






a 


a 


27 


jS -CI 










2 






a 


a 



WO 2004/074240 



PCT/JP2004/001878 



1 1 



2 8 


(8 -CI 










2 




- a 


a 


2 9 


(8 -CI 










4 




- a 


a 


^ n 


j8 -HI 










4 




- cc 


ct 


Q 1 
O 1 


p ur 






J / V * »/ / tr/* f tr 








oc 


cc 


O £ 


P vl 




PH9 
vni 


✓ / M 1 if i W 




3 




- 


cc 


O Q 

d o 


P vl 


^7^-y./ 


PH9 
vn£ 










- /y. 




O 4: 


-PI 
P 01 




PH9 


✓ /U » •/7W 




9 

L 








o O 


R -PI 
p 01 




PH9 
vni 


■/ / M * ✓7/1' 




9 

Cm 




/V. 


CC 


o u 


-PI 




CH2 

VI It* 






3 




- Ct 


cc 


^ 7 


£ -01 


w v ✓ 


CH2 

VI It. 






3 




- a 


cc 


w O 


V 1 




CH2 






3 




- a 


cc 




j8 -PI 




CH2 

VI l£j 




if* 


3 








a n 


j8 -PI 




CH2 

VI l<L 


// H Mi//' 




3 




- cc 


8 


A 1 






CH2 






3 




- a 


cc 


A 9 
*± t£ 


/? -PI 
p vl 




vni 




ft" 


3 




5 a 


cc 


A ^ 


£ -pi 

p Vl 


■0.7 w|f^r 


CH2 

VII 




ykM 


3 




5 cc 


cc 


A A 






CH2 

VI l£i 






3 




- & 


cc 


A R 


j8 -PI 

P VI 




CH2 

VI lb 


✓ / Mi//" 


-WW* 


3 






cc 


A fi 




W V •/ 


CH2 




if* 


3 




- ot 


cc 


A 7 


-CI 




CH2 






3 




- ct 


cc 


4 8 


|8 -CI 




CH2 




Jill 








cc 


49 


(8 -CI 




CH2 






2 




- a 


cc 


50 


(8 -CI 




CH2 






2 




- a 


cc 


5 1 


(8 -CI 




CH2 






2 




- a 


cc 


5 2 


(8 -CI 




CH2 




if* 


4 




- a 


a 


5 3 


,8 -CI 




CH2 






4 




- a 


cc 



WO 2004/074240 



PCT/JP2004/001878 



1 2 

1-3 



5 4 


a-Cl 




CH2 






4 


?fcit - 




cc 


5 5 


0-C1 




s 






3 


*M - 




a 


5 6 


0-C1 


afcl^ 


s 






3 


?Kil - 


a 


a 


7 


P V A 




o^vv 






3 


7 kM - 




cc 


rr o 

o o 


p "01 










q 








o y 


P 01 




PU9 

vnt 






q 


^Fc^ - 






D 0 


p -ui 




OU9 

vHt 






q 

o 


•jJ«r^ - 


/V 




6 1 


o tn 

P ~or 




Q 






q 




/V 

cX 


/V 


O A 


p DT 










q 


?kM - 


/y 




fi S 


VI 


^ / v y 


CHZ 

VI It* 


Mw?°f* 


Xf)\ 


2 


- 






fi A 


p v i 


X$Zb*J 


CH2 

VI !£• 






2 


- 


a 


<x 


fi 5 


j8 -CI 




CH2 


i#ntW* 


xfi> 


3 




* cc 




fi fi 


£ -CI 




CH2 


^My?* 




3 


*^ - 






fi 7 

U r 


jS -CI 

p vl 




CH2 

VI Id* 


ifjBty'f* 


if* 


2 


- 


CC 




fi R 


/6 -CI 


xfzVj 


CH2 


&JwWf* 




2 


*JR • 


ot 


j8 


fi Q 


S -CI 

p VI 




CH2 

VI l£» 




if* 


3 




' cc 




7 n 


5 -CI 

p VI 


xfzblt 


CH2 

VI l£* 






3 


#s - 


cc 




7 1 


VI 


xfzyj 


CHZ 






3 


#^ ■ 


• cc 


<% 


7 9 

1 Cr 


M VI 


XfzVj 


CH2 




#38 


3 


#^ - 


- cc 




7 3 


jS -CI 

r>s vi 




CH2CH2 




tert-^f* 


3 


#^ * 


' cc 




7 4 


/6-C1 


XfZ]?J 


CH2CH2 




tert-7*f» 


3 


#^ • 


' fi 




7 5 


p -CI 


VC-1 i 


UHivHi 






n 

0 


WW 


- cc 


<x 


7 6 


|8-C1 


Sfw^ 


CH2CH2 






3 


#^ ■ 


- cc 


a 


7 7 


0-C1 




CH2CH2 




m 


2 


#« • 


- a 




7 8 


(8 -CI 




CH2CH2 




?m 


2 


#^ 


- cc 




7 9 


i6 -CI 




CH2CH2 




#^ 


3 


#ffl 


- a 




8 0 


i8-Cl 




CH2CH2 




#** 


2 


#jR * 


- cc 





WO 2004/074240 



PCT/JP2004/001878 



1 3 

311-4 



8 1 


0-C1 




SCH2 




xn 


3 


^kis - 




cc 


8 2 


£-Cl 


xfztfj 


SCH2 






3 


- 




CC 


8 3 




Xfz\fr 


S(0)CH2 






3 


a» - 




cc 


8 A 




XfZhlf 


S(0)2CH2 




*^ 


3 


xn - 


<x 


cc 




j6 -CI 




0CH2 






3 


- 


cc 


cc 


8 6 


6 -Br 

XJx 




CH2CH2CH2 




3 




CC 


cc 


8 7 
O r 






CH2CH2CH2 SflD'** 




9 




CL 


/Y 


o o 


TT 

X" 




CH2CH2CH2 




2 




CC 




8 Q 


VI 




SCH2CH2 






2 


?kS - 


Ct 




9 0 


<3 -CI 


XfZ]fr 


SCH2CH2 




t. — T~ 


4 


C> sir 


a 




9 1 


a-Cl 


Xfz]/-J 


CH2 






2 




a 




92 


a-Cl 




CH2 






2 


*i& - 


a 


cc 


93 


fi -CI 




CH2 




m 


2 


*jS - 


a 


cc 


9 4 


(8 -CI 




CH2 






2 


*« - 


a 


cc 


95 


(8 -CI 




SCH2 




*m 


3 


«» 2 


a 


cc 



:Z& (CH 2 ) B ?»9s ^m^OTli^ 

9-ft^>-9g-^an-3, 4, 5, 16, 17, 18, 19, 2 0-^^ 

7^-2, 6— Off m-7x^l/>- 1 5-->^P^'>;P-l 3, 

fcEP-PGF , tt Xf2k^XxJk 3 7 ) 

(1) (3S) -3- (tert-^l/^^^v-D^r^) -3-^O^^D/1 
- 1 — T > (1 6. 4g) SHl/X>2 0 0mlC^U 0t)tn-^;i/U^A 

(2. 46M, 24. 4ml) £JnA, HfiflTC3 0#MJl#b&. £ 

©MtCOrTv'X^I/T^S-^A^DU H (0. 9 3M, '\*lJ->*?& 7 5. 3 
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ml) SJDA, *a*T?3 O^BJJWbfc. ^©ISCSIT (4R) -2- (N, N 

-X>-l-^> (0. 25M, HAX>«fifc 2 0 0ml) ZMX, 1 5#TO#L 
Tco EifcrnZ^D-y (48 5ml) -fmMk7 >*~V kfrWW. (48 5ml) - 
S»*iSfflt <3M, 14 0ml) ®S£«lC^Lfcj&«52jn*.&£* W«S£#*U 
ttfrSftfcgtt (10 0ml) T&#bfco ft6nfctiI*j|*itt'7^'>')AT? 

>:X-5Ml/=l 0 : 1) nmnhX (3R, 4R) -2-*^l/>-3- [ (3S) 
-3 - (tert-^^i^^^n^vO - 3 -1/9 u*\*t*/)Wxv\- 1 -~fx;M 
-4- (tert-^^lo^^l/^P + v) n^>* >- i (19. 8 g) £ 

'H-NMR(CDC1 3 , 200MHz) <5ppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.13 (s, 3H), 0.83-1.92 
(m, 11H), 0.90 (s, 18H), 2.33 (dd, 1=17.9, 7.4Hz, 1H), 2.72 (dd, 1=17.9, 6.5Hz, 
1H), 3.49-3.58 On, 1H), 4.13 (dd, 1=6.1, 1.6Hz, 1H), 4. 22-4.34 On, 1H), 5.56 (dd, 
1=2.7, 0.7Hz, 1H), 6.14 (dd, 1=3.1, 0. 7Hz, 1H) 

IR(neat): 2929, 2856, 2234, 1737, 1645, 1473, 1463, 1451, 1381, 1362, 1245, 1104, 
1006, 899, 838, 778, 669 cnf 1 

(2) - 7 0t:K::feHT3 -#;i^Xh^5/*^JI/^>S?;i/3E$& (II) ^D5H (0. 
80M, fh7th*D77 >mm, 38. 0ml) \Z 5 s7>ftM (D ■ 2tfMbU3 t £ 
A (1. 0M, fh7kFD77>iE 3 9. 4ml) £JnABflftT2 0#MJt# 
bfeo Ot:7?±IB (1) (O. 2 5M, ylfjyx-fJP 

7 8. 8ml) WODh'J^;|/i/7> (2. 6ml, 20. 2mmol) 5 
ft]*, ^b^e^lBt»^TO c CST#Mbfec E^fcflflWfcfcT^XtfA 
7jc«3 0 0ml £JP;L> '\*1*>#iajL£. tfftfl *ltft<dt*TifelMft, ftjfe ft 
il/tf 6n^IS^X^x-T^ (19. 7ml) — (V7u}d)V7)V3-)V(7 
8. 8ml) ttIL, tTU^X^A p - h;l^X>X;M^- h (9 9mg) £»*> 
2NFKflH^Lfc. (2 0 0ml) Sin*, «SM#zM3cktf 
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1 5 

(mmmmi^13r>:WWt^)V=l 5 : 1) T««tT3, 4, 5, 16, 1 

7, 18, 19, 2 0-^^7^-2, 6—f>^ m-7i-I/>- 1 5 -5^ 

14-^rkHD-PGEj X^JUXfJV 11, 15-t?X 

(tert-^;ps?^^;^u;p X-xJ!/) (9. 7 5 g) 

•H-NMR(CDC1 3 , 300MHz) dppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.13 (s, 
3H), 0.80-2. 30 Ob, 14H), 0.90 (s, 18H), 1.25 (t, J=7. 2Hz, 3H), 2.20 (dd, J=18.3, 
6.8Hz, 1H), 2. 63-2. 85 (m, 4H), 3.5.7 (s, 2H), 4.09 (dd, 1=6.4, 1.6Hz, 1H), 4.14 
(q, J=7.2Hz, 2H), 4.25-4.36 (m, 1H), 7.02-7.29 (m, 4H) 

IR(neat): 3400, 2929, 2856, 2237, 1746, 1609, 1472, 1463, 1450, 1385, 1369, 1337, 
1252, 1100, 1070, 1034, 1006, 939, 898, 883, 838, 778, 700, 670 cm' 1 

(3) BHT (2, 6-z?-leri-7?-)V-v-t7WS-)V) (7. 7 8 g) OhJH 
y (4 9. 5ml) mmzim^M V?J-)Wfr%-*Jh> (0.9 3MA^« 
3 5. 2ml) *-7 8*CTf«rrU - 1 0T;T1 l$l«ISI#Ufc:. ^©SJS^fc, ±B 

(2) (9. 7 5g) ©h;VX> (2 5ml) M*-7 8'CtiTl/< 

-2 5t:TlP#P^t#Lfc„ K^tlSM^T> ; ex^A7K»^P^, lMfflfoK 

i/'J*yjV*7A^n7h^77>f- (JBN&tt; n-AW:»IfJV=2 0 : 
1~6 : 1) TffifiU 3, 4, 5, 16, 17, 18, 19, 2 0 7 2 , 
6— T>^ m-7x-l/>- 1 3, 1 h*D-P 

GF,a x^;vxt.t;1/ i i, i 5-hx (tert-y^;i/^^^;^>'u;i/ x-tJW 

(7. 6 7 g) 

'H-NMR(CDC1 3 , 300MHz) dppm; 0.07 (s, 3H), 0.09 (s, 6H), 0.11 (s, 3H), 0.76-2.07 
(m, 16H), 0.89 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 2.40-2.85 (m, 4H), 
3.58 (s, 2H), 4.07 (dd, J=6.3, 1.8Hz, IB), 4.04-4.20 On, 1H), 4.15 (q, J=7. 2Hz, 
2H), 4.25-4.31 On, 1H), 7.07-7.17 On, 3H), 7.18-7.24 On, 1H) 

IR(neat): 3468, 2929, 2856, 2232, 1739, 1609, 1472, 1450, 1389, 1368, 1337, 1252, 
1102, 1065, 1006, 898, 837, 777, 701, 668 cm" 1 



WO 2004/074240 



PCT/JP2004/001878 



1 6 

*S<ktf3, 4, 5, 16, 17, 18, 19, 2 0-^^/^-2, 6 --i >9 

m-7x-l/>- 1 5 - ^D^VJH 1 3, 1 FD-PGF^ X5 1 

)VXZt)V 11, 1 5-t:X (tert-^;^^^;W>U;U X-x;W (0. 8 7 
g) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.09 (s, 3H), 0.11 (s, 
3H), 0.82-1.98 (m, 17H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 
2. 25-2.37 (m, 1H), 2.67-2.85 On, 2H), 3.58 (s, 2H), 3.93-4.04 (m, 1H), 4.09 (dd, 
J=6.1, 1.6Hz, 1H), 4.15 (q, J=7.2Hz, 2H), 4.19-4.29 On, 1H), 7.07-7.16 On, 3H), 
7.20-7.25 On, 1H) 

IR(neat): 3436, 2929, 2855, 2233, 1739, 1609, 1472, 1463, 1450, 1370, 1337, 1252, 
1102, 1068, 1006, 939, 898, 837, 777, 700 cm" 1 

(4) (3) T?mc3, 4, 5, 16, 17, 18, 19, 2 0 /Jl'- 2 , 6 

m-7x-l/>- 1 b- ; y^U^=y)V- 13,1 4-yjk FD-PG 

Fid: IWXtJV 11, 1 (tert-:/9 i JW>*3 t ;W5'U;P X— 

(7. 6 7 g) ©tfUv'Xl 1 7ml)MC> O^T^^TJl^XJl^U U H (1. 
8 1ml) £iDx.> 2P#MfiWbfc. £nfch;i/X> (1 1 7ml) 

£Jn*.&&, n-Bu 4 NCl (19. 5 g) £2)D3_4 5*CT 1 6flf ®Ji#bfc. tSfn 
(3 0 0ml) SJPfcfcft, a*+J-> (3 0 0ml) TttttJUfco #£>nfc« 

9j3-7nn-3, 4, 5, 16, 17, 18, 19, 2 0 2, 6 — T 

>^ m-7x-l/>- 1 5-^DA^>;i/-l 3, 14— i^fk H D — P G F x 

a x^;UX7.x;i/ 1 1, 1 5-tfX {teTt-y*^)V^^)V^^)V X-xJl/) (6. 
8 9 g) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 6H), 0.10 (s, 3H), 0.11 (s,3H), 0.82-2.22 
(m, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7.2Hz, 3H), 2.33-2.41 On, 1H), 
2. 67-2. 85 On, 2H), 3.59 (s, 2H), 3.96-4.06 On, 1H), 4.09 (dd, J=6.3, 1.5Hz, 1H), 
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4.15 (q, J=7.2Hz, 2H), 4.23-4.31 On, 1H), 7. 06-7.28 (m, 4H) 
IR(neat): 2929, 2856, 2235, 1740, 1609, 1472, 1463, 1450, 1389, 1367, 1337, 1252, 
1150, 1100, 1034, 1006, 939, 898, 837, 777, 700, 669 cm" 1 

(5) (4) rm^m (6. 89g) ©x*y-» (102ml) mmzwm 
(o. 50ml) *jn^., aBa-c2HWWbfc. -n^tsftfiw* uoomi) re 
ft»x^;w (2o.omi) T2@itBifc. # nfc was ^mnm^rmn- 

1 : 1-1 : 2) fc±D«»UT, «Efc£« (4. 3 9 g) 

>H-NMR(CDC1 3 , 300MHz) Sppm; 0.96-1.34 (m, 5H), 1.26 (t, J=7.2Hz, 3H), 1.45-2.41 
(m, 13H), 2.37 (ddd. 1=9.8. 6.4, 1.7Hz, 1H), 2.70-2.89 On, 2H), 3.59 (s, 2H), 
3. 96-4.21 On, 2H), 4.15 (q. J=7.2Hz, 2H), 4.30-4.42 On, 1H), 7.06-7.29 On, 4H) 

IR(neat): 3357, 2932, 2856, 2237, 1735, 1611, 1451, 1417, 1369, 1336, 1306, 1248, 
1152, 1115, 1096, 1034, 1017, 892, 828, 787, 720, 696, 584, 508, 447 cm" 1 

mmm2 

7)1/- 2. m-7,r-1/>-15- ^ P ^^- 13, 14-^X 

kHP-PGF , a ({b^tJ3 8) 

mmn&itfc&m (2. ieg) (52ml) mm^ ?j< (5. 2 

ml) *J:tf#«ftU^ixl*»* (1. 0 8g) *JB/t, £fiT3P#W*#U&. 
E««««K (2M> ftfflViTiWMttbfcft. «BbK*^hU^«lnitit»fU^x 

icfcDttfibT, S1Bfc£« (2. 0 8g) 
■H-NMR(CDC1„ 300MHz) Sppra; 0. 92-2.38 (m, 16H), 2.33 (ddd, 1-9.8/6.7. 1.9Hz, 
1H), 2.70-2.89 On, 2H), 3.61 (s, 2H), 3.80-5.10 (m, 5H), 4.16 (dd, 1=6.1, 1.9Hz, 
1H), 7.05-7. 29 (in, 4H) 
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IR(neat): 3390, 2929, 2854, 2664, 2237, 1715, 1609, 1590, 1489, 1450, 1412, 1262, 
1154, 1084, 1008, 894, 758, 704, 668, 615 cm' 1 

9-WV-fifl^PP-3, *■ 17. 18, 19, 20 -^7*;*- 

?.. fi-^>* m-7x^>-1fi-^P^ - 13 - 

-p_rvF , a xfjl/X^fJV (fc£-#J6 9) 

(1) mi (1) fc*V>T, (3S) -3- i\eH-7?-)V?*?)V*sU*>>) - 
S -*s9u<\*i/)V7un-l-'(>Oftt>*)\Z (3S) -3- (tert-^l/S^? 1 

;^>d^» -4—>^D^>5 t ;^-i-f>*ffi^ mmmi en 

H«fcUT, (3R, 4R) -2-**H/>-3- C (3S) -3- 

MMRCCDCl,. 300MHz) 5ppm; 0. 07-0. 17 (m, 12H), 0.89(s, 18H), 1. 03-2. 02 (m, 11H), 
2.33(dd, 1=17.9, 7.6Hz, 1H), 2.71(dd, 1=17.9, 6.4Hz, 1H), 3. 41-3. 58 (m, 1H), 
4. 22-4. 31 (m, 1H), 4.39(1, 1=6. 7Hz, IB). 5.55(d, J=2.4Hz, 1H), 6.14(d, J=3.0Hz, 
1H) 

IR(neat): 2930, 2850, 1735, 1638, 1460, 1360, 1245, 1220, 1100, 1000, 935, 825, 
770 cm" 1 

(2) job (i) T?*fcfl?frtt*j8v>, rnmmi (2) tsmwicwfliicLT* 3, 4, 

5, 17, 18, 19, 2 0-^/^-2, 6— f>* m-7xXl/>-16 

-^D^fJV-13, 14-^rkHn-PGE! X^JWXXx^ 11. 15 

'H-NMR(CDC1 3 , 300MHz) Sppm; 0.10 (s, 6H), 0.11 (s, 3H), 0.14 (s, 3H), 0.81-2.35 
(m, 14H), 0.90 (s, 18H), 1.25 (t, J=7.2Hz, 3H), 2.20 (dd, 1=18.3, 7.0Hz, 1H), 
2. 61-2. 85 (id, 4H), 3.57 (s, 2H), 115 (q, J=7.2Hz, 2H), 4.25-4.41 (m, 2H), 7.06-7.15 
On, 3H), 7.18-7.27 On, 1H) 

IR(neat): 2952, 2930, 2858, 2236, 1746, 1610, 1472, 1385, 1368, 1336, 1252, 1150, 
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1098, 1034, 1006, 939, 838, 778, 700, 670 cm" 1 
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o) ±sb (2) mfcte£ti£/B<^ mmmi o) tmmmzmmzvx, 3, 4, 

5, 17, 18, 19, 2 0-s\7?;)V-2, 6--i>? m-7x~l/>- 1 6 . 

-^D^>fJV-13, l^XXrJV 11, 1 

'H-NMR(CDC1 3 , 200MHz) <5ppm; 0.09 (s, 6H), 0.10 (s, 6H), 0.76-2.08 (m, 16H), 0.88 
(s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 1Hz, 3H), 2.48-2.90 (m, 4H), 3.58 (s, 2H), 
4.06-4.41 (m, 2H), 4.15 (q, J=7. 1Hz, 2H), 4.35 (dt, J-1.8, 6. 9Hz, 1H), 7.04-7.30 
(m, 4H) 

IR(neat): 3468, 2952, 2930, 2857, 2231, 1739, 1609, 1472, 1388, 1367, 1336, 1253, 
1132, 1101, 1073, 1034, 1005, 959, 837, 777, 701, 668 cm" 1 

(4) ±ts (3) T*mcfc&m*mi<\ mmmi (4) tmnrnzmmzisx. 9-x 

#=^>-9 j3-£DD-3, 4, 5, 17, 18, 19, 2 0 -^7? S )V- 2 , 6- 

-f>^ m-7i-l/>-l G-S/trWO&V- 1 3, 1 4-^xt FP-PGF 

,a x^;1/XXt-;1/ 11, 1 5-tfT. (tert-^;Vv^^;i/5/'j;i/ X-xJU) £ 

'H-NMRCCDClj, 300MHz) <5ppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.12 (s, 3H), 0.88 (s, 
9H), 0.90 (s, 9H), 1.02-1.19 (m, 2H), 1.26 (t, J=7.2Hz, 3H), 1.43-2.05 (m, 12H), 
2.09-2.21 (m, 2H), 2.32-2.40 (m, 1H), 2.66-2.86 (m, 2H), 3.59 (s, 2H), 3.96-4.06 
(m, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.23-4.31 (m, 1H), 4.36 (dt, J=1.9, 6.4Hz, 1H), 
7.08-7.15 (m, 3H), 7. 20-7.29 (m, 1H) 

IR(neat): 3400, 2952, 2930, 2858, 2232, 1740, 1609, 1472, 1385, 1366, 1336, 1253, 
1150, 1078, 1035, 1006, 939, 837, 777, 700, 669 cm" 1 

(5) ±ta (4) T*mcik&m*%\,\ mmmi (5) t^nm\zmmzhx, mmt 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 1.04-1.30 (m, 2H), 1.26 (t, J=7.2Hz, 3H), 1.41-2.40 
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(in, 16H), 2.36 (ddd, J=9. 8, 6.4, 1.9Hz, 1H), 2.70-2.89 (m, 2H), 3.59 (s, 2H), 

3. 95-4.05 (m, 1H), 4.15 (q, J=7.2Hz, 2H), 4.32-4.45 (m, 1H), 4.39 (dt, 1=1.9, 7.0Hz, 
1H), 7.07-7.30 (m, 4H) 

IR(neat): 3400, 2945, 2834, 2285, 1734, 1608, 1590, 1489, 1446, 1385, 1369, 1300, 
1256, 1152, 1093, 1032, 787, 700 cm" 1 

Q-^^y-Q &-S7UU-3, 4, 5, 17, 18, 19. 2 0 -^V7°^ J )V~ 
2i 6 -^>^ m --7x^P>- 1 6-'>^7P^>^;i^- 1 3, 14-yfkh'D 

-PGF , a Ut&m7 0) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 1.03-1.20 (m, 2H), 1.41-2.37 (m, 16H), 2.32 (ddd, 
J=9.8, 6.6, 2.0Hz, 1H), 2.74-2.86 (m, 2H), 3.62 (s, 2H), 3.95-4.05 (m, 1H), 
4.28-4.45 (m, 3H), 7.07-7.31 (m, 4H) 

IR(neat): 3368, 2946, 2864, 2236, 1712, 1609, 1590, 1490, 1449, 1409, 1327, 1251, 
1158, 1085, 1038, 936, 762, 704, 614 cm' 1 

9 -^^y-9 4, 5, 16, 17, 18, 19, 2Q~t^^ 

7J1/-2, 6— f>ff m-7x^lx>- 1 1 3, 14-^f 

b HP — PGF i a X^;i/XXxJl/ ift&m 5 9 ) 

(1) m&Wl (1) fc£^T, (3S) -3- (tert-7^l/^pWl/v'a^>) - 
3_,>^ nA ^c / ;i/^nA°- 1— r>©f^it>DtC (3S) -3- (teit-^Vi?*? 

hi/u^s) -3-=y^u^\^)^un-i-^y^m^> uumi (i) t$m$i 

(3R, 4R) -2-^U>-3- [ (3S) -3- 
i?*?)Wyn3rz/) -3-^nA^yD/1-l-^f-;H -4- (tert-^W 

l H-NMR(CDCl 3 , 200MHz) 5ppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.13 (s, 3H), 0.89 (s, 
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9H), 0.90 (s, 9H), 1.16-1.93 On, 13H), 2.33 (dd, J=17.9, 7.4Hz, 1H), 2.76 (dd, 
J=17.9, 6.5Hz, 1H), 3.49-3.57 (m, 1H), 4.14-4.22 (m, 2H), 5.56 (d, J=2. 6Hz, 1H), 
6.14 (d, J=2.9Hz, 1H) 
IR(neat): 2929, 2857, 2233, 1737, 1645, 1463, 1389, 1362, 1253, 1223, 1123, 1087, 
1007, 941, 838, 778, 670 cm -1 

(2) ±e (i) xmzfc&w&m^ mmmi (2) tmnmzmm\zvx, 3,4, 

5, 16, 17, 18, 19, 2 0-*9*S)V-2, 6 — m-7i-U> 

-1 5-^O^fJV-l 3, 1 4-^ftFD-PGE, IfJViXfJl/ 11. 

15-tfx (tert-^;vv^^;^>u;i' x— r;W 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.14 (s, 3H), 0.89 (s, 

9H), 0.90 (s, 9H), 1.16-2.23 (m, 16H), 1.25 (t, J=7.2Hz, 3H), 2.20 (dd, J=18.3, 

6.5Hz, 1H), 2. 63-2.85 (m, 4H), 3.57 (s, 2H), 4.10-4.23 On, 1H), 4.15 (q, J=7.2Hz, 
2H), 4.26-4.36 On, 1H), 7.05-7.31 On, 4H) 

IR(neat): 2929, 2857, 2236, 1746, 1609, 1472, 1463, 1368, 1338, 1252, 1149, 1085, 
1034, 1006, 939, 884, 838, 778, 700, 670 cm" 1 

(3) ±m (2) nmcik&mzm^ m-mmi (3) tmmm\zmm\zhx, 3, 4, 

5, 16, 17, 18, 19, 2 0-t^^yjp-2, 6-<>* m-7i-V> 

-15-^0^^-13, 14-yjtFP-PGF^ IfjUXfJk 1 
1, 15-HX (ieTt-7?)Vz?*?)li/V)l X-^M £#fc 0 

'H-NMRCCDC^, 200MHz) <5ppm; 0.07 (s, 3H), 0.09 (s, 6H), 0.11 (s, 3H), 0.88 (s, 
9H), 0.89 (s, 9H), 1.18-2.08 (m, 18H), 1.25 (t, J=7. 1Hz, 3H), 2.43-2.90 (m, 4H), 
3.58 (s, 2H), 4.08-4.34 (m, 3H), 4.15 (q, J=7. 1Hz, 2H), 7.06-7.34 On, 4H) 

IR(neat): 3468, 2929, 2857, 2230, 1739, 1609, 1472, 1463, 1386, 1362, 1338, 1252, 
1131, 1084, 1035, 1006, 884, 837, 777, 700, 668 cm' 1 

(4) ±m (3) ~cmc<k&m*m\ mmmi (4) tm^zmm\zLx, 9-x 

tti/-9 /3-^DP-3, 4, 5, 16, 17, 18, 19, 2 0 J )V- 2 , 
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6—f>* m-7xn^>- 1 3, 14-^fth'D-P 

GF ! a I^JUXfJl/ 1 1, 1 5-tfX (tert-^;i/^^^;^>u;i/ x~r;w 

'H-NMRCCDClj, 300MHz) (5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
3H), 0.88 (s, 9H), 0.89 (s, 9H), 1.21-2.21 (m, 18H), 1.26 (t, J=7,2Hz, 3H), 
2.33-2.41 (m, 1H), 2.66-2.85 (m, 2H), 3.59 (s, 2H), 3.96-4.06 (m, 1H), 4.10-4.22 
(m, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.23-4.31 (m, 1H), 7.08-7.16 (m, 3H), 7.21-7.28 
(m, 1H) 

IR(neat): 2929, 2857, 2231, 1740, 1609, 1472, 1463, 1363, 1338, 1252, 1150, 1085, 
1035, 1006, 940, 837, 777, 700, 600 cm' 1 

(5) ±IB (4) mmmi (5) tMMmzmm\ZLT, SHBfc 

l H-NMR(CDCl 3 , 300MHz) <5ppm; 1.19-2.41 (m, 20H), 1.26 (t, J=7. 2Hz, 3H), 2.36 (ddd, 
J=9.7, 6.3, 1.9Hz, 1H), 2.70-2.90 (m, 2H), 3.59 (s, 2H), 3. 96-4.05 (m, 1H), 4.15 
(q, J=7.2Hz,2H), 4.23 (dd, J=5.3, 1.9Hz, 1H), 4.32-4.42 (m, 1H), 7.07-7.30 (m, 
4H) 

IR(neat): 3400, 2980, 2924, 2855, 2233, 1734, 1608, 1590, 1446, 1369, 1333, 1300, 
1256, 1151, 1066, 1031, 786, 700 cnf' 

9-x^'>-9i3-^nD-3, 4, 5, 16, 17, 18, 19, 20-t^^ 

J)V-2, m-7x-l/>-15-y^DA^Jl/-13, 14-yf 

bFn-PGF ia «k£M 6 0) 

mmrns (5) Tmcfc&m*m\ mmm2 tmwmzmmizvx, ai2^%^ 

'H-NMRCCDClj, 300MHz) dppm; l. 22-2. 38 (m, 22H), 2.69-2.90 (i, 2H), 3.63 (s, 2H), 
3.95-4.06 (m, lH), 4.24 (dd, J=5.3, 1.9Hz, lH), 4.30-4.39 (m, lH), 7.07-7.30 (m, 
4H) 
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IR(neat): 3368, 2924, 2856, 2679, 2235, 1712, 1609, 1590, 1489, 1446, 1409, 1385, 
1329, 1251, 1154, 1047, 1014, 987, 760, 703, 616 cm-' 



mmM7 

9-r^-9l3-»Da-3. 4, 5, 16, 17, 18. 19, 2 0 -#99 

7;i/-2, 6 — T>ff m-7x~U>- 1 5 P^>5MI/- 1 3, 1 4-yr 

fcHP-PGF i a XfJVXXf^ (fc£*3 2) 

(1) «M1 (1) ££^T, (3S) -3- (tert-7>;i/v*5f;i^>P*><) - 
3 _, >i7nA ^^p/V l--f>0^Ofc (3S) -3- (tert-T*^!^*^ 
^n*^) -3-'>^P^>^yn/l-l—f £Jfi09l (l) £*5t#J 

(3R, 4R) -2-^^l»-3- [ (3S) -3- (tert-T^V 
S?;Wlo/P*~» -3-^n^>^DA- l--r~;W -4- (tert-T*^ 

n^vO > ? p ^ > - i - * y 

'H-NMR(CDC1 8 , 200MHz) <5ppm; 0.09 (s, 3H), 0.10 (s, 6H), 0.13 (s, 3H), 0.89 (s, 
9H), 0.90 (s, 9H), 1.18-1.80 (m, 8H), 2.06-2.24 (m, 1H), 2.32 (dd, 1=17.9, 7. 3Hz, 
1H), 2.72 (dd, J=17.9, 6.4Hz, 1H), 3.48-3.57 On, 1H), 4.16-4.31 (m, 2H), 5.54 (dd, 
J=2.6, 0.7Hz, 1H), 6.14 (dd, J=2.9, 0.7Hz, 1H) 

IR(neat): 2955, 2931, 2858, 2234, 1734, 1646, 1473, 1463, 1388, 1362, 1255, 1222, 
1099, 838, 778, 671 cm" 1 

(2) ±ib (i) -?mz.ib&®*m\ mmmi (2) tnnmzmm\zLT, 3, 4, 

5, 16, 17, 18, 19, 2 O-jrW /)V~2, 6 — f m-7x~l/> 

-1 5-^n^>^- 1 3, 1 4-vrkHo-PGE! X^Jl/XT^;]/ 11, 
15-tfX (tevt-^VV^WsVfr X-x;i/) £#7t. 
'H-NMR(CDC1 3 , 300MHz) dppm; 0.08 (s, 3H), 0.10 (s, 3H), 0.11 (s, 3H), 0.13 (s, 
3H), 0.89 (s, 18H), 1.19-2.29 (m, 12H), 1.25 (t, J=7.2Hz, 3H), 2.20 (dd, J=18.2, 
6.7Hz, 1H), 2.64-2. 83 (m, 4H), 3.57 (s, 2H), 4.15 (q, J=7. 2Hz, 2H), 4.19 (dd, J=6.8, 
1.4Hz, 1H), 4.26-4.35 (in, 1H), 7.06-7.27 (m, 4H) 

IR(neat): 2955, 2930, 2858, 2236, 1746, 1609, 1472, 1363, 1329, 1252, 1150, 1096, 
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(3) ±e (2) T?»fcfls£*sBK mmmi w tmmmzmm\zvx, 3, 4, 

5, 16, 17, 18, 19, 20-t^^yjP-2, 6— m-7x^I/> 

-15-^D^>f^-13, 14-^ftFD-PGF^ X^l'XXfiV 1 
1, 15 -If* (tert-^W^^Vv'j;!/ X-xJW £#fc 0 

'H-NMR(CDC1 3 , 300MHz) dppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
3H), 0.88 (s, 9H), 0.89 (s, 9H), 1.18-2.18 (m, 14H), 1.25 (t, J=7. 2Hz, 3H), 
2.42-2.85 (m, 4H), 3.58 (s, 2H), 4.09-4.20 (m, 1H), 4.15 (q, J=7.2Hz, 2H), 4.16 
(dd, J=7.0, 1.9Hz, 1H), 4.24-4.30 On, 1H), 7.07-7.27 (m, 4H) 

IR(neat): 3468, 2955, 2930, 2858, 2231, 1739, 1609, 1472, 1386, 1362, 1327, 1253, 
1100, 1071, 1035, 1006, 940, 838, 777, 701, 670 cm -1 

(4) ±ie (3) mmmi u> tmnm\znm\zbx, 9-x 

W-9e-^nD-3, 4, 5, 16, 17, 18, 19, 2 0-^^yiV-2, 

6--f>^ m-7i-l/>- 1 5 -i/>7U^y?-)\/- 1 3, 1 4-yjtHD-P 

GFifl X^JI/XT^l' 1 1, 1 5-t:X Ueii-^)Wy^)V->^))V X-x;W 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.12 (s, 
3H), 0.88 (s, 9H), 0.90 (s, 9H), 1.19-2.20 (m, 14H), 1.26 (t, J=7.2Hz, 3H), 2.36 
(ddd, J=8.7, .4.8, 1.7Hz, 1H), 2. 66-2. 86 (i, 2H), 3.59 (s, 2H), 3.95-4.06 (m, 1H), 
4.15 (q, J=7.2Hz, 2H), 4.18 (dd, J=6. 8, 1.7Hz, 1H), 4.22-4.30 (m, 1H), 7.06-7.28 
On, 4H) 

IR(neat): 2955, 2930, 2858, 2232, 1740, 1609, 1472, 1463, 1386, 1363, 1329, 1253, 
1151, 1096, 1035, 1006, 940, 904, 837, 777, 700, 670 cm" 1 

(5) ±E (4) r*mcit&mzm\ mmmi (5) tmnm\zmmzvx, mmt 

■H-NMR(CDC1 3 , 300MHz) <5ppm; 1.26 (t, J=7. 2Hz, 3H), 1. 29-2.48 (m, 17H), 2.70-2.88 



WO 2004/074240 PCT/JP2004/001878 

2 5 

(m, 2H), 3.59 (s, 2H), 3.95-4.05 (m, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.21-4.28 (m, 
1H), 4.31-4.41 (m, 1H), 7.03-7.29 (m, 4H) 

IR(neat): 3400, 2952, 2866, 2235, 1734, 1608, 1590, 1489, 1447, 1369, 1300, 1256, 
1152, 1093, 1029, 940, 774, 701, 638 cm' 1 

9-x^'>-9 4, 5. 16, 17, 18, 19, 2Q-t^ 

7JI/-2, 6— T>^ m-7x-lx>-l 5 P^>3M1/- 1 3, 14-yr 

b KD-PGF , a (fc^m 3 3 ) 

l H-NMR(CDCl 3 , 300MHz) Sppm; 1.21-2.89 (m, 19H), 2.33 (ddd, J=9.7, 6.7, 1.8Hz, 
1H), 3.62 (s, 2H), 3. 95-4.05 (m, 1H), 4.25 (dd, J-7.1, 1.8Hz, 1H), 4. 29-4.38 (m, 
1H), 7.05-7.30 (m, 4H) 

IR(neat): 3368, 2952, 2866, 2236, 1712, 1609, 1590, 1489, 1447, 1408, 1385, 1322, 
1251, 1154, 1084, 1052, 1025, 939, 762, 704, 614 cm' 1 

nnw9 

9-ft^>-9i3-i7na-3, 4, 5, 17, 18, 19, 2 0 
2, 6— m-7x^k>- 1 6-^nA^>;V- 1 3, 14-yrbb'P 

-pgf i « i^i^fji/ (tt&mi i) 

(1) (1) fc*V>T, (3S) -3- (tert-^l/^^l^n^v-) - 

S-Sz/ru^WfUrt- t><Dftt>Q\Z (3S) -3 - (tert-^l/S?*^ 
;1/^d^-» -4-^DA^>j^-i-f>^^> H»di (1) ££*WK: 
HitlfcbT, (3R, 4R) [ (3S) -3- (tert-73Ml/^ 

^;i/^n*5/)"-4-$/^U's*^^-l— f-;W -4- (tert-^l/v 5 ;* 

'H-NMR(CDC1 3 , 200MHz) dppm; 0.10 (s, 3H), 0.11 (s, 6H), 0.14 (s, 3H), 0.70-1.78 
On, 13H), 0.90 (s, 18H), 2.33 (dd, J=18.0, 7.4Hz, 1H), 2.72 (dd, J=18.0, 6. 5Hz, 
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1H), 3.46-3.57 (m, 1H), 4.21-4.33 (m, 1H), 4.48 (dt, J=1.5, 7.4Hz, 1H), 5.56 (d, 
J=2.6Hz, 1H), 6.14 (d, J=3.0Hz, 1H) 
IR(neat): 2927, 2857, 2233, 1738, 1646, 1473, 1463, 1389, 1362, 1255, 1098, 1005, 
939, 839, 778, 670, 575 cnf 1 

(2) ±ib (i) T?#&fl^£jBv\ n-ffiwi (2) tmnmzmmizLT, 3, 4, 

5, 17, 18, 19, 2 0-A^/;l/-2, 6— 1>? m-7i^V>-16 

-^DA^-13, 1 HD-PGEj XfJl/XXfJV 11, 15 

-t?x (tert-^;i/^^^;i/->u;i- x-x;W £#fc 0 

l H-NMR(CDCl 3 , 300MHz) <5ppm; 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 3H), 0.14 (s, 
3H), 0.75-2.31 (m, 16H), 0.89 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 2.20 

(dd, J=18.3, 6.9Hz, 1H), 2. 63-2. 85 (m, 4H), 3.57 (s, 2H), 4.15 (q, J=7.2Hz, 2H), 
4.25-4.36 (m, 1H), 4.39-4.49 (i, 1H), 7. 06-7. 28 (m, 4H) 

IR(neat): 2928, 2856, 2236, 1746, 1609, 1472, 1463, 1448, 1368, 1252, 1149, 1096, 
1075, 1034, 1004, 938, 884, 838, 778, 700, 670 cnf 1 

o) ±is (2) T*md\:£®$:m\ mmmi (3) tmnm\zmm\zbx, 3, 4, 

5, 17, 18, 19, 2 0-A^/JV-2, 6— m-7i-l/>- 1 6 

-^DA^-13, 14-^rtFo-PGFiffl X^-)VX7s^)V 11,1 

'H-NMR(CDC1 3 , 300MHz) Sppm; 0.09 (s, 6H), 0.10 (s, 3H), 0.11 (s, 3H), 0.76-2.07 
(m, 18H), 0.89 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7.2Hz, 3H), 2.41-2.85 (m, 3H), 
2.50 (d, J=8.7Hz, 1H), 3.58 (s, 2H), 4.09-4.19 (m, 1H), 4.15 (q, J=7.2Hz, 2H), 
4.25-4.31 (m, 1H), 4.39-4.46 (m, 1H), 7.07-7.27 (m, 4H) 

IR(neat): 3468, 2928, 2855, 2231, 1740, 1609, 1472, 1463, 1448, 1387, 1362, 1337, 
1253, 1131, 1096, 1074, 1004, 939, 838, 777, 668 cm" 1 

(4) ±13 (3) T*mc{t&M*m\,\ mmmi (4) tm&.mzmm\zLx, 9-x 

^>—9 /3-#Pn-3, 4, 5, 17, 18, 19, 2 0 2 , 6- 
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m -7x^l/>-16-^D^>jP-13, 14-^fkFD-PGF 

,a x^rar;V 11, 1 (tert-^;V^/^^U;W X-5r;V) * 

l H-NMR(CDCl 3 , 300MHz) (5ppm; 0.09 (s, 3H), 0.10 (s, 6H), 0.12 (s, 3H), 0.76-2.23 
On, 18H), 0.89 (s, 9H), 0.90 (s, 9H), 1.26 (t, J=7.2Hz, 3H), 2.31-2.40 (m, 1H), 
2. 66-2. 85 On, 2H), 3.59 (s, 2H), 3.96-4.06 On, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.23-4.31 
(m, 1H), 4.40-4.48 On, 1H), 7.06-7.29 On, 4H) 

IR(neat): 2928, 2856, 2232, 1740, 1609, 1472, 1463, 1448, 1388, 1363, 1253, 1151, 
1096, 1074, 1035, 1004, 939, 837, 810, 778, 700, 669 cnf 1 

(5) ±ie (4) ■c#fcfc£*£jBv>, mmmi (5) tmnmzmm\zvx, m^t 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.84-2.40 On, 20H), 1.26 (t, J=7.2Hz, 3H), 2.36 (ddd, 
1=9.8, 6.3, 1.8Hz, 1H), 2.70-2.89 On, 2H), 3.59 (s, 2H), 3.95-4.05 On, 1H), 4.15 
(q, J=7.2Hz, 2H), 4.31-4.50 (in, 2H), 7.06-7.29 On, 4H) 

IR(neat): 3400, 2980, 2924, 2851, 2235, 1734, 1608, 1590, 1489, 1448, 1385, 1369, 
1334, 1299, 1257, 1152, 1089, 1031, 894, 774, 700 cm' 1 

io 

9 _^-^>_ 9/3 -/ 7Pa -3 > 4t 5< 17, is. 19, 2 0-^;jV- 

2. 6-"T># m-7i^l/>-l 1 3, 14-^fbFP 

— PGF i a W&m7 2) 

mm 9 (5) xmcit^^m\ mtm2tmnmzmm\zvx. we^^his 

'H-NMR(CDCl 3 , 300MHz) (5ppin; 0.81-2.39 On, 18H), 2.32 (ddd, J=9.8, 6.6, 1.7Hz, 
1H), 2.71-2.89 On, 2H), 3.63 (s, 2H), 3.82-4.52 On, 6H), 7.05-7. 30 On, 4H) 

IR(neat): 3368, 2924, 2851, 2236, 1712, 1609, 1490, 1448, 1411, 1266, 1155, 1085, 
1030, 981, 761, 704, 615 cm"' 
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mmm 1 1 

9-^>-9g-^np-3, 4, 5. 16, 17, 18 . 19. 2 

/J1/-2. 6— f>» m-7x-^>-15 -^Dtm-13, 14-3*r 

fcHP-PGF , a X^;i/XXx;P tffe£*6 5) 
(1) Ms0U (1) fcfc^T, (3S) -3- (tert-^H^^V^O^vO - 
3 -i//7DA^>JVyPA°- 1 -^^feDl: (3S) -3- (tert-^V^*^ 
;W>o*$/) -3-^n^fJ^o/t-i-^>^^ *Jt«i CD fc^RW 

\zmm^VX, (3R, 4R) -2-^^l»-3- [ (3S) -3- (tert-^1/ 
^pWW'D^i') -4- (tert-y^ 

S^^I/^O*^) i/^P^>^>-l 

>H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.10 (2s, 6H), 0.13 (s, 3H), 0.89 (s, 
9H), 0.90 (s, 9H), 1.18-1.84 (m, 15H), 2.33 (dd, 1=17.9, 7.3Hz, 1H), 2.72 (dd, 
J=17.9, 6.5Hz, 1H), 3.49-3.56 (m, 1H), 4.16 (dd, J=5.3, 1.6Hz, 1H), 4.21-4.31 (m, 
1H), 5.56 (d, J=2.6Hz, 1H), 6.14 (d, J=3.0Hz, 1H) 

IR(neat): 2928, 2857, 2362, 1737, 1646, 1472, 1386, 1252, 1222, 1121, 1078, 1006, 
941, 837, 777, 670 cm" 1 

(2) ±e (i) rmc^m^m\ nmmi (2) tm»mzmm\z\yx. 3,4, 

5, 16, 17, 18, 19, 2 0-^"^^y;i/-2, 6-O* m-7xXl/> 

-15-^Dt^^-13, 14-^rkHD-PGE! jfJUXfJl' 11, 
15-tfX (tert-^W^^S/UJV X— t)V) 

'H-NMR(CDClj, 300MHz) <5ppm; 0.08 (s, 3H), 0.10 (2s, 6H), 0.14 (s, 3H), 0.89 (s, 
9H), 0.90 (s, 9H), 1.16-2.35 (m, 18H), 1.25 (t, J=7. 2Hz, 3H), 2.20 (dd, J=18.3, 
6.5Hz, 1H), 2. 62-2. 84 On, 4H), 3.58 (s, 2H), 4.09-4.20 (m, 1H), 4.15 (q, J=7.2Hz, 
2H), 4.26-4.35 (m, 1H), 7.04-7.28 (m, 4H) 

IR(neat): 2928, 2857, 2236, 1746, 1609, 1472, 1447, 1368, 1337, 1252, 1149, 1094, 
1034, 1006, 940, 837, 778, 700, 670 cm' 1 

(3) ±t2 (2) x*mcfc$m*m\ rnmmi (3) fcn*»K:H«fcUT, 3, 4, 
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5, 16, 17, 18, 19, 20-**79S)V-2, 6 — f m-7xXl/> 

-15-^Dt^fJV-13, 14-^rtFD-PGFja x^;VXXt-;V 1 

i, i5-tfx (tert-^;vv^^;i/vu;i/ x-x;w £t#fc 0 

'H-NMR(CDC1 3 , 300MHz) (5ppm; 0.07 (s, 3H), 0.09 (s, 6H), 0.11 (s, 3H), 0.88 (s, 
9H), 0.89 (s, 9H), 1.20-2.05 (m, 20H), 1.25 (t, J=7. 2Hz, 3H), 2.41-2.85 (m, 4H), 
3.58 (s, 2H), 4.06-4.20 (m, 1H), 4.10 (dd, J=5.4, 1.7Hz, 1H), 4.15 (q, J=7.2Hz, 
2H), 4.25-4.31 (m, 1H), 7.07-7.27 (m, 4H) 

IR(neat): 3524, 2929, 2857, 2230, 1740, 1609, 1472, 1446, 1388, 1362, 1338, 1253, 
1132, 1078, 1035, 1006, 940, 837, 778, 701, 670 cm" 1 

(4) ±ib (3) !?mz4k£w*m\ mmmi u) tmnmz®m\zLT, 9-x 

^>-9j3-^nn-3, 4, 5, 16, 17, 18, 19, 2 0-^^7^-2, 

6— m-7x-|/>- 1 5-^^7U^!7^)l-l 3, 14-^ftFD-P 

GF^ IfiUXfiP 1 1, 1 (iert-^)Wy^)V^))V X-xJW 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (2s, 6H), 0.10 (s, 3H), 0.12 (s, 3H), 0.89 (s, 
9H), 0.90 (s, 9H), 1.21-2.20 (m, 20H), 1.26 (t, J=7.2Hz, 3H), 2. 32-2. 40 On, 1H), 
2.66-2.86 (m, 2H), 3.59 (s, 2H), 3.96-4.06 (m, 1H), 4.08-4.20 (m, 1H), 4.15 (q, 
J=7.2Hz, 2H), 4.23-4.30 (m, 1H), 7.06-7.29 (i, 4H) 

IR(neat): 2928, 2857, 2231, 1740, 1609, 1472, 1446, 1388, 1363, 1338, 1253, 1151, 
1082, 1035, 1006, 940, 837, 813, 778, 700, 670 cm" 1 

(5) ±ib (4) Tt#&^#f£fflv\ nmmi (5) tmmmzmm\zLx, mmit 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 1.12-2.40 (m, 22H), 1.26 (t, J=7.2Hz, 3H), 2.35 (ddd, 
J=9.7, 6.6, 1.9Hz, 1H), 2.69-2.89 (m, 2H), 3.59 (s, 2H), 3.95-4. 05 (m, 1H), 
4. 07-4.23 (m, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.30-4.46 (m, 1H), 7.07-7.29 (m, 4H) 

IR(neat): 3400, 2919, 2855, 2234, 1734, 1608, 1446, 1385, 1369, 1333, 1300, 1256, 
1151, 1030, 774, 700 cm" 1 
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mmm 1 2 

9-^ > -9g- !7 DD-3, 4, 5, 16. 17, 1 8. 19. 20-^^ 

7J1/-2, 6— T># m-7x^>-15-^Ptm-13, 14-S^x 

h HD-PGF t a ({b^6 6) 

wjii (5) -e#fe^ti^v^ «^2i*K^ti^ii^uT, mw&m 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 1.20-2.39 On, 20H), 2.33 (ddd, J=9. 6, 6.5, 1.8Hz, 
1H), 2.71-2.89 (m, 2H), 3.63 (s, 2H), 3.70-4.40 (m, 5H), 4.20 (dd, J=5. 4, 1.8Hz, 
1H), 7.05-7.30 (m, 4H) 

IR(neat): 3368, 2921, 2856, 2235, 1712, 1609, 1590, 1489, 1446, 1408, 1252, 1154, 
1085, 1025, 759, 704, 614 cm" 1 

mmm 1 3 

(15R) -9-ft=lr->-9l3-^PP-3, 4, 5. 16. 17, 18, 19, 

2 0-*2? J )V-2, m-y^~U>- 1 5 W\*z/)V- 1 3, 

14-yTbHP-PGF , a X^X^rJP (fc&^S 9) 
(1) mmil (1) IZ&^T. (3S) -3- (tert-^l^^l/^n*^) - 
3_^ D ^^p/V i -- f>©f^t)DfC (3R) -3 - 

;]/->n*v) -3-^DA^>ji/yDA- 1— r>^v\ «^ji (i) tmn&i 

(3R, 4R) -2-*^U>-3- [ (3R) -3- (tert-^JW 
v^^l/^n*^) - 3 -v^u^^I/^cia 0 - l — fn;W -4- (tert-^;i/ 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.10 (s, 6H), 0.13 (s, 6H), 0. 82-1.92 (m, 11H), 0.90 
(s, 9H), 0.91 (s, 9H), 2.33 (dd, 1=17.9, 7.3Hz, 1H), 2.72 (dd, J=17.9, 6.5Hz, 1H), 
3.50-3.59 (m, 1H), 4.06-4.15 (m, 1H), 4.22-4.32 (m, 1H), 5.56 (d, J=2.5Hz, 1H), 
6.14 (d, J=3.1Hz, 1H) 

IR(neat): 2930, 2856, 2235, 1737, 1645, 1473, 1451, 1388, 1253, 1223, 1109, 1007, 
941, 899, 838, 778, 670 cm" 1 



WO 2004/074240 



PCT/JP2004/001878 



3 1 

(2) ±e (i) TtfcM^ffl^^ n«i (2) tmnmzmm\zhx, (is 

R) -3, 4, 5, 16, 17, 18, 19, 2 0 2, 6— 

ra-7x^l/>-15-^DA^Jl/-13, 14-^fbFn-PGE! XSSfc 
iXfJV 11, 1 5-tfX (tert-^V^^^V^U^ X-tMW £#fc 0 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.13 (s, 
3H), 0.90 (s, 18H), 0.82-2.12 (m, 13H), 1.25 (t, J=7. 2Hz, 3H), 2.20 (dd, J=18.3, 
6.6Hz, 1H), 2.20-2.30 (m, 1H), 2. 63-2. 85 (m, 4H), 3.57 (s, 2H), 4.10 (dd, 1=6.1, 
1.4Hz, 1H), 4.15 (q, J=7. 2Hz, 2H), 4. 26-4.36 (m, 1H), 7.06-7.27 (m, 4H) 

lR(neat):3228, 2929, 2856, 2360, 1746, 1630, 1472, 1463, 1450, 1369, 1337, 1294, 
1252, 1100, 1068, 1035, 1006, 898, 883, 838, 778, 700, 670, 596 cm" 1 

(3) ±12 (2) rmcfc&m*m\ mmmi (3) tmmmzmm^vx, (is 

R) -3, 4, 5, 16, 17, 18, 19, 2 0 -*?7 ? / )l~ 2 , 6— f>* 

m-7i-P'>-15-^a^l/-13 1 1 4-^xt FP-PGF x a 

11, 1 5-fcfT. (tert-^;i/^^^;^>u;p x-t^W 

'H-NMRCCDClj, 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
3H), 0.80-2.08 (m, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7.2Hz, 3H), 
2.44-2.87 (i, 4H), 3.58 (s, 2H), 4.07 (dd, J=6.4, 2.0Hz, 1H), 4.10-4.20 Go, 1H), 
4.15 (q, J=7.2Hz, 2H), 4.26-4.31 (m, 1H), 7.07-7.30 (m, 4H) 

IR(neat): 3524, 2930, 2855, 2232, 1740, 1609, 1472, 1450, 1389, 1368, 1337, 1256, 
1100, 1006, 963, 940, 898, 837, 777, 701, 668 cm" 1 

(4) ±ta (3) T#fcfc£tj&j3K mmmi (4) tmnm\zmm\zLx, (is 

R) -9-x^">-9 j3-#cm-3, 4, 5, 16, 17, 18, 19, 2 0-^ 

^/;V-2, 6--f># m-7i-l/>- 1 5 - ^D^^- 1 3, 14- 

i;ft KP-P GF 1 a IfJVXXfJP 11, 1 5-t'X (teTt-7?)lz?*^)lzy 

'H-NMR^DCls, 300MHz) <5ppm; 0.08 (s, 6H), 0.09 (s, 3H), 0.11 (s, 3H), 0.78-2.06 
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On, 13H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7.2Hz, 3H), 2.09-2.24 On, 3H), 
2.37 (ddd, J=8.9, 4.8, 1.7Hz, 1H), 2.63-2.86 On, 2H), 3.58(s, 2H), 3.96-4. 06 On, 
1H), 4.09 (dd, J=6.2, 1.7Hz, 1H), 4.15 (q, J=7.2Hz, 2H), 4.24-4.32 (m, 1H), 
7.07-7.28 On, 4H) 

IR(neat): 2930, 2855, 2233, 1740, 1609, 1472, 1463, 1450, 1389, 1367, 1337, 1252, 
1150, 1100, 1034, 1006, 939, 898, 837, 778, 700, 670 cm" 1 

(5) ±ib (4) TWc{b£«v^ mmmi (5) tmnmzmm\zvx. m&fcG 

'H-NMRCCDClj, 300MHz) <5ppm; 0.95-2.41 On, 18H), 1.26 (t, J=7.2Hz, 3H), 2.37 (ddd, 
J=9.8, 6.4, 1.7Hz, 1H), 2.70-2.89 On, 2H), 3.59 (s, 2H), 3.96-4.06 On, 1H), 4.15 
(q, J=7.2Hz, 2H), 4.08-4.20 On, 1H), 4.32-4.43 On, 1H), 7.07-7.28 On, 4H) 

IR (neat): 3400, 2928, 2854, 2236, 1734, 1608, 1590, 1489, 1450, 1396, 1370, 1335, 
1259, 1153, 1084, 1030, 957, 893, 774, 701, 578 cnf 1 

mmm 1 4 

(15R) - 9 -x^v- 9/3-^PP-3, 4, 5. 16, 17, 18, 19, 

2 0-^-^^y;i/-2, 6— f y& m-y^~U>- 1 5-^^U^jy)V- 1 3, 

1 4-yfb HD-PGF ,a (^t/40) 

mmmis (5) T?mzik&®*%^ mmm2 tnMmzmmizLT, mtm^m 

'H-NMRCCDCl^ 300MHz) <5ppm; 0.94-1.36 (i, 5H), 1.44-2.03 On, 11H), 2.12-2.38 On, 
3H), 2.34 (ddd, J=9.6, 6.5, 1.8Hz), 2.74-2.90 (m, 2H), 3.63 (s, 2H), 3.96-4.07 
On, 1H), 4.16 (dd, 1=6.1, 1.8Hz, 1H), 4.30-4.42 On, 1H), 7.08-7.30 On, 4H) 

IR(neat): 3368, 2929, 2854, 2236, 1712, 1609, 1590, 1490, 1450, 1407, 1262, 1154, 
1084, 1008, 957, 894, 759, 704, 614 cm' 1 



■MM 1 5 

9 -^>-9a-^gD-3, 4, 5, 16. 17. 18, 19, 20-^^ 
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7;i/-2. 6— m-7x^l/>-15-^D^»V-13, 

bFo — pgF t /3 x^;pxt>t-;v (lb^4 6) 

(1) mmmi (3) tWc3, 4, 5, ie, n, is, 19, 2o-*^/;i/ 

-2, 6— m-7i-l/>-15-^DA^>jl/-13, 

a-PGF x i3 XfMXfJV 11. 1 (tert-y^^^^^U^ X 

£fflV>, gftm (4) t^HWiC^iCLT, 9-T^y-9a-^DO 

-3, 4, 5, 16, 17, 18, 19, 2 Q $ S )V~ 2 , 6— 1>9 m- 

y^V>-l 5-U^U^\^y)V-l 3, 14-^fkHn-PGFJ X^UX 

li, i 5-tfx (tert-^;^^^;^>u;v x-x;io &#fc 0 

'H-NMRCCDCla, 300MHz) <5ppm; 0.06 (s, 3H), 0.07 (s, 3H), 0.09 (2s, 6H), 0.82-2.19 
(m, 15H), 0.89 (2s, 18H), 1.25 (t, J=7.2Hz, 3H), 2.48-2.83 (m, 4H), 3.58 (s, 2H), 
4.08 (dd, 1=6.1, 1.4Hz, 1H), 4.11-4.22 (i, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.33-4.39 
(m, 1H), 7.08-7.28 (i, 4H) 

IR(neat): 2929, 2856, 2235, 1740, 1609, 1472, 1463, 1450, 1368, 1337, 1252, 1100, 
1068, 1034, 1006, 939, 888, 837, 777, 700, 668 cm" 1 

(2) ±ib (i) T?mtzik&%}*m\ mmmi (5) tmnm\zmm^vx, nmit 

l H-NMR(CDCl 3 , 300MHz) <5ppm; 0.97-2.32 (m, 17H), 1.26 (t, J=7. 2Hz, 3H), 2.53-2.90 
(m, 4H), 3.59 (s, 2H), 4.08-4.30 (m, 2H), 4.15 (q, J=7.2Hz, 2H), 4.38-4.44 (m, 
1H), 7.08-7.17 (m, 2H), 7.20-7.28 (m, 2H) 

IR(neat): 3400, 2928, 2853, 2236, 1734, 1608, 1489, 1450, 1369, 1257, 1153, 1084, 
1031, 893, 834, 773, 700, 619 cnf' 

mmm 1 6 

9-^-^-9 a-frpp-3. 4, 5, 16, 17, 18, 19, 2 0 -:fr^ 

7J1/-2, 6— m-7x^>-15-^DA^-13, 1 4-yf 

h FP-PGF , /3 (^t!4 7) 

mmmis (2) mmm2 tm.mznmzhx, mw&m 
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'H-NMRCCDCl,, 300MHz) <5ppm; 0.85-2.17 (m, 18H), 2. 48-2. 65 (m, 2H), 2.74 (ddd, 
J=11.4, 6.1, 1.7Hz, 1H), 2. 79-2. 93 (m, 1H), 3.58 (d, J=15.1Hz, 1H), 3.66 (d, 
J=15.1Hz, 1H), 4.14-4.25 (m, 1H), 4.19 (dd, J=6.1, 1.7Hz, 1H), 4.33-4.41 (m, 1H), 
7.04-7.27 (m, 4H) 

IR(KBr): 3270, 2926, 2856, 2240, 1690, 1610, 1590, 1490, 1454, 1385, 1339, 1276, 
1186, 1042, 1015, 958, 885, 763, 702, 622, 596 cm"' 

mnm 1 7 

9-^^'>-9 j3-^P^E-3, 4, 5. 17, 18, 19, 2 0-^7$ J )V~ 

2. 6-<1># m-7xZl/>-l 6-'^D^>f 3, 14-^fbFD 

-PGF i a XgjVXXxjk 1) 

(i) mmm3 (3) t#£3, 4, 5, 17, is, 19, 20-^/^-2, 

6 -^y? m-7i^^- 1 6— >^n^>^;i/-l 3, 14-yftFn-P 

GF^ x^;vxx^;v 1 1. 1 (tert-^;i/S?^;^u;w x-t-;v) 

(1 2 0mg) ®7th-h'JJI/ (1. 8ml) tTU^> (30M) > Hit 

ftK* (18 1mg) ^b'J7x-jl/^7^> (14 4mg) Sr^MTjlP^, 3 
B#|i3fl&#bfc. JR«tt&#K:i£«f, A^>-WJH-fiKl : 1) ^ttfflUfeo 

- ««;AW>:»fil'=2 0 : 1) ££D*iimLT, 9-x^+'>-9 

/3-^n^r-3, 4, 5, 17, 18, 19, 2 0 -A?* J )V~ 2 , 6 — f 

m-7xXl/>- 1 6-->^D^>^;V- 1 3, 14-^ftFD-PGF^ X^ 
jH^fjl/ ll, 1 5-lfX (tert-^;P^^^->U;V X-x;W (13 0m 
g) 

'H-NMRCCDC^, 300MHz) <5ppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.13 (s, 3H), 0.89 (s, 
9H), 0.90 (s, 9H), 1.00-2.47 (m, 17H), 1.26 (t, J=7.2Hz, 3H), 2.64-2.87 (m, 2H), 
3.59 (s, 2H), 3.98-4.09 (m, 1H), 4.16 (q, J=7.2Hz, 2H), 4.23-4.48 (m, 2H), 7.06-7.30 
(m, 4H) 
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IR(neat): 2952, 2930, 2857, 2232, 1740, 1609, 1472, 1387, 1365, 1337, 1253, 1151, 
1083, 1035, 1006, 939, 903, 837, 777, 700, 670 cm' 1 

(2) ±ts (i) T?#fcfc-&**ffiv^ mwn (5) tmnm\zmmzhx, mtzit 

'H-NMR(CDCl 3 , 300MHz) (5ppm; 1.02-1.32 (m, 2H), 1.26 (t, J=7.2Hz, 3H), 1.40-2.51 
(m, 17H), 2. 67-2. 90 (m, 2H), 3.59 (s, 2H), 3.97-4.08 (m, 1H), 4.15 (q, J=7.2Hz, 
2H), 4.33-4.48 (m, 2H), 7.06-7.30 (m, 4H) 

IR(neat): 3400, 2945, 2860, 2234, 1734, 1608, 1446, 1369, 1332, 1299, 1256, 1152, 
1093, 1032, 769, 701 cm" 1 

mmm 1 8 

9-x^'>-9-7;V^-a-3, 4, 5, 16, 17, 18, 19, 2 

S)V-2, 6-4>9 m-7x^l/>- 1 5-^PA^-l 3, 14~yf 

h Hp — P GF , x^x^fil/ (fc*&ft4 4) 

(i) t;i^>»~f> mmms (3) mtcs, 4, 5, 16, 17, is, 19, 

2 0-*??/)V-2, 6~f>* m-7x-l/>- 1 5 -v^D^y^V- 1 3, 

14-^rtHn-PGF 1 a l^XXf^ 11, 1 5 - t*X (tert-^;i/^^ 
=f-)\/^))V X— 5\JW (12 0mg) ©SUb^l/^ (3. 6ml) Jfttt^ v^X?- 
^TSy-y-^^T-bU^D'J H (DAST) (118/il) ^'-78t:TiTU 1 

JW7A^D7h^77^- (JSW»tt;^*>':I«X5 t ;V=4 0 : 1) 

IgUT, 9-x^>'-9-7;^D-3, 4, 5, 16, 17, 18, 19, 2 0- 

*##S)V-2, 6-<<>* m-7x-V>- 1 5 - ^D^f JV- 1 3, 14 

-^ftFO-PGF! Ifjl/X^r^ 1 1, 1 5-tfT. (tert-^V^^l/^ 

x«— r)V) (12 0mg) 
■H-NMR(CDC1 3 , 300MHz) Sppm; 0.07 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
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3H), 0.89 (s, 18H), 1.15-2.53 On, 19H), 1.25 (t, J=7.2Hz, 3H), 2.57-2.87 On, 2H), 
3.58 (s, 2H), 4.12-4.20 (m, 1H), 4.15 (q, J=7.2Hz, 2H), 4.21-4.31 (m, 1H), 4.66-4.73 
On, 0.5H), 4.84-4.91 On, 0.5H), 7.07-7.15 (m, 3H), 7.19-7.28 (m, 1H) 
IR(neat): 2929, 2857, 2232, 1740, 1609, 1472, 1463, 1385, 1362, 1338, 1252, 1132, 
1084, 1035, 1006, 939, 837, 777, 700, 671 cm-' - 

(2) ±ta (i) •vnrcfc&i®}*®^ mmmi (5) tmwmzmm^vx, umik 

'H-NMR(CDCl3, 300MHz) (5ppm; 1.13-2.55 (m, 21H), 1.26 (t, J=7.2Hz, 3H), 2.65-2.90 
(m, 2H), 3.59 (s, 2H), 4.15 (q, J=7.2Hz, 2H), 4.23 (dd, J=5.4, 1.5Hz, 1H), 4.27-4.39 
(m, 1H), 4.66-4.73 (m, 0.5H), 4.82-4.91 (m, 0.5H), 7.06-7.29 (m, 4H) 

IR(neat): 3400, 2924, 2856, 2236, 1734, 1608, 1590, 1446, 1369, 1333, 1300, 1255, 
i 152, 1095, 1033, 786, 701 cm" 1 

mmmi 9 

9-x^'>-9 fl-^Pa-3, 4, 5, 16, 17, 18, 19, 2 0-t^^ 

y;V-2, 6 — T>ff o-7x-l/>-15-^P^yJl/-13, 1 4-yf 

bHD-PGF , a jL^)lX7> : r)V (4k&%> 5 O) 

(1) mmmi (2) t&^T, 3 -*mx h^^^? jk>^« (id = 

(2) tmmmizmmizvx, 3, 4, 5, 16, 17, is, 19, 20-*^/ 

)V-2, 6--f>^ o-7x-l/>-l 5-^DA^>Jl/-l 3, 14-^rk 

HP-PGEi l^HXf^ 11, 1 5-t*X (tert-^;i/5?^^'>U;U X 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.14 (s, 3H), 0.82-2.02 
On, 16H), 0.90 (s, 18H), 2.14-2.34 (m, 1H), 2.20 (dd, J=18.3, 7.1Hz, 1H), 2.65-2.89 
(m, 4H), 3.68 (s, 2H), 4.10 (d, 1=6. 2Hz, 1H), 4.16 (q, 1=7. 2Hz, 2H), 4.26-4.37 
(m, 1H), 7.14-7.25 On, 4H) 

IR(neat): 2929, 2856, 2236, 1746, 1493, 1472, 1464, 1451, 1369, 1336, 1252, 1154, 
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1100, 1032, 1006, 939, 898, 883, 838, 778, 670, 586 cm" 1 



(2) ±ia (i) Tmtttt&to&m*s »ji (3) tmM&a^mmzbx, 3,4, 

5, 16, 17, 18, 19, 20-*9*S)V-2, 6— o-7i-!/> 

-15-y^nA^-13, 1 x3MVx*t;1/ 1 

1, 1 5-tfX (teii-^)VP^)V^))V 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 6H), 0.80-2.11 
On, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.24 (t, J=7.2Hz, 3H), 2.44-2.90 (m, 4H), 
3.67 (d, J=l 5.3Hz, 1H), 3.71 (d, J=15.3Hz, 1H), 4.04-4.30 On, 2H), 4.08 (dd, 1=6.2, 
1.9Hz, 1H), 4.14 (q, J=7. 2Hz, 2H), 7.12-7.27 (m, 4H) 

IR(neat): 3468, 2929, 2855, 2232, 1736, 1472, 1463, 1451, 1388, 1368, 1336, 1252, 
1155, 1103, 1066, 1006, 963, 898, 837, 777, 668 cm" 1 

43«fctf3, 4, 5, 16, 17, 18, 19, 2 0 -*99J )V- 2 , 6 -< f 

o-7i-l/>-15-^nA^-13, 1 4-VT f tFn-PGF 1 j3 X^P 
jVXZrfr 11, 1 5-tfX (tert-^JVVt^Vz/VJV x-x;W 
'H-NMR(CDC1 3 , 300MHz) 5ppm; 0.08 (2s, 6H), 0.09 (s, 3H), 0.12 (s, 3H), 0.84-1.98 
(m, 17H), 0.89 (s, 9H), 0.90 (s, 9H), 1.25 (t, 1=7. 2Hz, 3H), 2.26-2.38 On, 1H), 
2.73-2.850n, 2H), 3.66 (s, 2H), 4.02-4.29 On, 3H), 4.15 (q, I=7.2Hz, 2H), 7.13-7.28 
On, 4H) 

IR(neat): 3436, 2929, 2855, 2233, 1736, 1493, 1472, 1463, 1451, 1369, 1336, 1252, 
1155, 1101, 1067, 1006, 939, 898, 837, 777, 699 cm" 1 

(3) ±IB (2) T?#fe3, 4, 5, 16, 17, 18, 19, 2 0 -^^Z^- 2, 

6—f >^ o-7xXlx>- 1 5-^nA^>Jl/- 1 3, 1 4-yjkHo-P 

G¥ x a ifjVXXf^ 1 1. 1 iieit-^)V^^)V^))V X~r;W 

*jbk mmmi (4) tmmm^mmzvx. 9-7**^-9 js-^an-3, 4, 

5, 16, 17, 18, 19, 20-*^y;l'-2, 6— T>* o-7x"l/> 

-15-^n^'>JV-13, 14-^rtFn-PGF^ xfjuxrJl/ 1 
1, 15-tfT, (tert-y^^^^^U;!/ X-xJl/) *%tc 0 
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'H-NMR(CDC1 3) 300MHz) dppm; 0.08 (2s, 6H), 0.10 (s, 3H), 0.11 (s*3H), 0.81-1.98 
(m, 13H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 2.10-2.26 (m, 3H), 
2. 35-2.45 (m, 1H), 2.73-2.84 (m, 2H), 3.66 (s, 2H), 3.98-4.21 (m, 2H), 4.15 (q, 
J=7.2Hz, 2H), 4.24-4.34 (m, 1H), 7.14-7.25 (m, 4H) 

IR(neat): 2929, 2856, 2233, 1740, 1493, 1472, 1463, 1451, 1389, 1367, 1336, 1252, 
1156, 1100, 1033, 1006, 939, 898, 837, 778, 670 cm" 1 

(4) ±ts o) ^mdt^^m\ mmmi (5) tmnmzmm\zvx. mm* 

'H-NMR(CDC1 3 , 300MHz) Sppm; 0.96-2.55 (m, 19H), 1.25 (t, J=7. 2Hz, 3H), 2.70-2.96 
(m, 2H), 3.67 (s, 2H), 3.98-4.21 (m, 2H), 4.15 (q, J=7. 2Hz, 2H), 4.34-4.44 (m, 
1H), 7.14-7.30 (m, 4H) 

IR(neat): 3400, 3064, 2979, 2928, 2853, 2236, 1734, 1605, 1493, 1450, 1392, 1369, 
1333, 1257, 1157, 1084, 1030, 946, 893, 833, 755, 695, 633, 577 cm" 1 

mmm2 o 

9 -t^'>- 9l3-^DD-3, 4, 5, 16, 17, 18, 19, 2Q-t^ 

y;l/-2, 6 — o-7xrl/>-15-^DA^-13, H-^t 

kHD-PGF 1 a 5 1 ) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.84-1.32 (m, 6H), 1.40-2.00 (m, 10H), 2.10-2.42 (m, 
4H), 2. 65-2.88 (m, 2H), 3.64 (d, J=15.5Hz, 1H), 3.73 (d, J=15.5Hz, 1H), 3.95-4.07 
(m, 1H), 4.13 (dd, J=6.2, 1.9Hz, 1H), 4.28-4.39 (m, 1H), 7.12-7.32 (m, 4H) 

IR(neat): 3368, 3019, 2930, 2854, 2236, 1713, 1605, 1493, 1451, 1413, 1240, 1161, 
1083, 1008, 946, 894, 832, 756, 668, 616 cm" 1 

mmm 2 1 

9-^*^-9 B-ZUU-Z, 4, 5, 16, 17. 18, 19, 20-j-2$ 
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ZikziL 6— p-7x^l/>- 1 5—>£P^r->;i/- 1 3, 1 4-yj 

bFD-PGF . fl x^x^fil^ (fb^tf 5 2 ) 

(1) (2) K&^T, 3-*Mxf^i/^fM>^MI} (ID 7*0 5 

H^f^t>Dt4-^;^xh^->^5 : -;^>> ? ;vM^ (n) :/o5F£fflv^ nmmi 

(2) ^TOlClWI^CbT, 3, 4, 5, 16, 17, 18, 19, 20-*$?/ 

)V-2, 6-^>? p-7i^W>-15-^DA^-13, 1 4-yft 

HD-PGEi x^;VX7.t-;1/ 11, 1 (tert-y^I/^^^U^ X 

-tJW 5I*«€T, (3) i^MW^|W|^fcbT> 3, 4, 5, 16, 

17, 18, 19, 2 0-*?? S)V-2, 6-^>? p-7xXl/>- 1 5-~> 

^□^>JH13, 1 4-yjt Hn — P GF x a IfJVXXf^ 11, 15- 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.09 (s, 6H), 0.10 (s, 3H), 0.81-2.06 
(m, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, 1=7. 2Hz, 3H), 2.42-2.84 (m, 4H), 
3.57 (s, 2H), 4.04-4.19 (m, 1H), 4.07 (dd, J=6. 2, 1.9Hz, 1H), 4.14 (q, 1=7. 2Hz, 
2H), 4.25-4.31 (m, 1H), 7.19 (s, 4H) 

IR(neat): 3436, 2929, 2855, 2231, 1739, 1515, 1463, 1451, 1388, 1369, 1336, 1252, 
1141, 1100, 1062, 1032, 898, 837, 778, 669 cm"' 

(2) ±ta (i) nmttfc$m&m*> mmmi (4) tm»mzmm\zLx, 9-x 

t^>-9j3-^nn-3, 4, 5, 16, 17, 18, 19, 20-t^^;;i/-2, 
6— f p-7xXl/>- 1 5-y^DA^-l 3, 1 4-^xfcFP-P 

gf x a x^;vx^x;p 1 1, i (tert-^;^^^;^>u;i/ x~r;i/) 

'H-NMR(CDC1 3 , 300MHz) (5ppm; 0.08 (s, 6H), 0.09 (s, 3H), 0.11 (s, 3H), 0.82-2.20 
(m, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 2. 33-2.42 (m, 1H), 
2.68-2.84 On, 2H), 3.58 (s, 2H), 3.96-4.06 (m, 1H), 4.09 (dd, J=6. 2, 1.7Hz, 1H), 
4.15 (q, J=7.2Hz, 2H), 4.23-4.31 (m, 1H), 7.14-7.24 (m, 4H) 

IR(neat): 2929, 2856, 2233, 1740, 1516, 1472, 1463, 1451, 1386, 1368, 1337, 1253, 
1153, 1100, 1068, 1034, 1006, 939, 898, 837, 778, 669 cm" 1 
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(3) ±13 (2) nftittt&to&m\t\ mmmi (5) tmmm\znmzvx, mm 

'H-NMR(CDC1 3 , 300MHz) (5ppm; 0.97-2.42 On, 18H), 1.25 (t, J=7.2Hz, 3H), 2.38 (ddd, 
J=9.9, 6.4, 1.9Hz, 1H), 2.70-2.88 (m, 2H), 3.58 (s, 2H), 3.97-4.07 (m, 1H), 
4.10-4.20 (m, 1H), 4.15 (q, 1=7. 2Hz, 2H), 4.33-4.44 On, 1H), 7.14-7.24 (m, 4H) 

IR(KBr) : 3376, 2926, 2855, 2234, 1738, 1517, 1453, 1410, 1369, 1338, 1284, 1222, 
1155, 1110, 1014, 890, 774, 673, 608, 578 cm' 1 

$mm 2 

9-f^'>-9i3-^PD-3, 4, 5, 16, 17, 18, 19, 2 

y;i/-2, 6— Off p-7x-Ix>- 1 5-->^n^'>;i/- 1 3, 14-^f 

h FP-PGF , a (tt&®5 3) 

nnw2i (3) x-mc^m*m^ mmm2tmnmzmm\zhx, mmt&m 

'H-NMRCCDC^, 300MHz) 5ppm; 0.94-2.42 (m, 20H), 2. 69-2.89 (m, 2H), 3.61 (s, 2H), 
3.95-4.06 (m, 1H), 4.14 (dd, J=6.1, 1.6Hz, 1H), 4.31-4.42 (m, 1H), 7.11-7.27 (m, 
4H) 

IR(neat): 3368, 3013, 2929, 2854, 2236, 1712, 1515, 1450, 1422, 1262, 1153, 1084, 
1008, 943, 894, 808, 758, 668, 610 cm-' 

mnw2 3 

9 -fttis- 9 fl-#PP- 3, 4, 5, 16, 17, 18, 19, 2 0-^^ 

7;l/-2. 6-- f>ff o-7xr^>-15-^D^>^-13, 14-yf 

b HP — PGF t a X^)VXX^)V (fb-&«4) 

(1) HHM1 (2) \Z&^T, 3-*Mxb^^^W>^MI& (II) 
H©ftfo^i 2 -*Mx h+^^fM>yMU (ID ^OSP^K (3R, 
4R) ~2-^U>-3 - [ (3S) -3- (tert-7*^i^^l^P^>) -3 
-lytru^islV^un- 1 -4~M -4- (tert-^^jWl/^n^) =y>7 
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UO$ry- l-it><OftK>K>\Z$mM7 (1) T#fc<ft£#j£fflV^ 1 (2) 

tmnmzmmzvx, 3, 4, 5, 16, 17, is, 19, 20-*^/;!/- 2, 

6-<>^ — o-7xZl/>- 1 5-~>#a^>3^- 1 3, 14-yrth*o-P 

•H-NMRCCDC^, 300MHz) <5ppm; 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 3H), 0.14 (s, 
3H), 0.89 (s, 9H), 0.90 (s, 9H), 1.06-2. 32 (m, 14H), 1.25 (t, J=7. 1Hz, 3H), 
2.63-2. 88 (m, 2H), 3.67 (s, 2H), 4.15 (q, J=7. 1Hz, 2H), 4.19 (dd, J=6.8, 1.3Hz, 
1H), 4.26-4.36 (m, 1H), 7. 05-7. 27 (i, 4H) 

IR(neat): 2956, 2858, 2236, 1746, 1494, 1472, 1464, 1389, 1368, 1331, 1252, 1154, 
1099, 1034, 1006, 940, 887, 838, 778, 670, 576 cm" 1 

(2) ±ib (i) T#&fc£#j£ffiv\ nmmi (3) tmmmizmmzvT, 3, 4, 

5, 16, 17, 18, 19, 20-*??;)V-2, 6 -<>^ 0 -7xXl/> 

-15-y^a^>fJl/-13, 14-^rtFD-PGFjtt IfJUXfJP 1 

1, 1 5 -EX (tert-^^^^^U^ X-x;0 £#fco 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
3H), 0.88 (s, 9H), 0.90 (s, 9H), 1.20-2.17 (m, 14H), 1.24 (t, J=7.2Hz, 3H), 

2. 46-2. 90 (m, 3H), 2.71 (d, J=9. 0Hz, 1H), 3.65 (d, J=15.3Hz, 1H), 3.73 (d, J=15.3Hz, 
1H), 4.08-4.30 (m, 3H), 4.14 (q, J=7.2Hz, 2H), 7.11-7.28 (m, 4H) 

IR(neat): 3468, 2954, 2858, 2230, 1736, 1472, 1388, 1362, 1328, 1253, 1156, 1069, 
1006, 940, 838, 777, 670 cm"' 

(3) ±ib (2) T*mcfc&m*m^\ mmmi (4) tmnmzmm\zvx, 9-? 

^^-9/3-^00-3, 4, 5, 1 6, 1 7, 1 8, 1 9, 2 0-*99J)V-2, 

§-<y$ o-7x-l/>- 1 5—>?P^>3Ml/- 1 3, 1 4-^xfcFn-P 

GFjfl IfJUXfJl/ 1 1, 1 5-tf7> (teit-^)VP^)iyV)V X— 5^) 

'H-NMRCCDC^, 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.12 (s, 
3H), 0.88 (s, 9H), 0.90 (s, 9H), 1.20-2. 25 (m, 14H), 1.25 (t, J=7. 2Hz, 3H), 2.37 
(ddd, J=8.7, 4.7, 1.6Hz, 1H), 2. 69-2.86 (m, 2H), 3.66 (s, 2H), 3.98-4.08 (m, 1H), 
4.15 (q, J=7.2Hz, 2H), 4.19 (dd, J=6. 9, 1.6Hz, 1H), 4.23-4.31 (m, 1H), 7.12-7.27 
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On, 4H) 

IR(neat): 2955, 2930, 2858, 2231, 1740, 1494, 1472, 1463, 1389, 1363, 1330, 1252, 
1155, 1095, 1034, 1006, 940, 838, 778, 670 cm' 1 

(4) ±ib (3) mtz4\:&m*m\ msmi (5) tmnmizmmzbx, mBit 

'H-NMRCCDCls, 300MHz) <5ppm; 1. 20-2. 53 (m, 16H), 1.25 (i, J=7. 2Hz, 3H), 2.39 (ddd, 
J=9.9, 6.4, 1.7Hz, 1H), 2.76 (ddd, J=14.3, 11.4, 5.4Hz, 1H), 2.89 (ddd, J=14.3, 
11.5, 5.5Hz, 1H), 3.67 (s, 2H), 4.15 (q, J=7.2Hz, 2H), 4.20-4.28 (m, 1H), 4.33-4.43 
(m, 1H), 7.10-7.29 (m, 4H) 

IR(neat): 3400, 3065, 2952, 2867, 2235, 1733, 1494, 1450, 1393, 1369, 1327, 1256, 
1158, 1094, 1028, 940, 842, 756, 634, 574 cm -1 

mmm2 a 

9 fl-^PP-3, 4, 5, 16, 17, 18, 19, 20-:fr?ff 

y;i/-2, 6--r>^ — o-7x^ix>- 1 5-->^n^>^;i/- 1 3, n-yj 

bFP-PGF , a {\ ^m 3 5 ) 

'H-NMR (CDC1 3 , 300MHz) <5ppm; 1.18-2.40 (m, 17H), 2.35 (ddd, J=10.6, 6.9, 1.8Hz, 
1H), 2. 66-2.89 (m, 2H), 3.64 (d, J=16.2Hz, 1H), 3.73 (d, J=16.2Hz, 1H), 3.97-4.08 
(m, 1H), 4.19-4.38 (m, 2H), 7.13-7.30 (m, 4H) 

IR(neat): 3368, 3020, 2952, 2867, 2236, 1712, 1493, 1451, 1413, 1323, 1240, 1167, 
1084, 1025, 940, 756, 669, 616 cm" 1 

mnm2 5 

9-^^-9 g-gcm-3, 4, 5, 16, 17, 18, 19, 2 0-^^ 

y;i/-2, 6--f># o-7x^l/>-15-^q^Jl/-13, 14-vt 

b HP — P GF , a X^;i/X7>x;i/ Wfr&*6 3) 

(i) mmmi (2) \z^x, 3-*Kxh^y^?M>^Mi (in yp^ 

}i(Di^t>K)\z2-^)Vt^b^~y^)V^>^)Vmm (II) ^P^HSrfflK (3R, 
4R) -2-*?U>-3- [ (3S) -3- (tert-y^l/^^I/S/P*^) -3 
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-^n^^D/Vl-f-JV] -4- (tert-:/^;W^^;W>n^>) 
d^>^>- l-^->(D^t)D^JSM5 (1) T#7cfc£$!£ffiV^ H«J1 (2) 

tmnmzmm\zLx, 3, 4, 5, i6, 17, is, 19, 2o-^^/;v-2, 

6— f>* — o-7i-l/>- 1 5 -i/Zu^f-fy- 1 3, 1 

GEj IfJUZf^ 11, 1 5-tfT, (tert-^^^^Vv-'J^ X— r^) 

l H-NMR(CDCl 3 , 300MHz) dppm; 0.08 (s, 3H), 0.10 (s, 6H), 0.14 (s, 3H), 0.89 (s, 
9H), 0.90 (s, 9H), 1.08-2. 08 (m, 15H), 1.25 (t, J=7. 2Hz, 3H), 2.13-2.34 (m, 1H), 
2.20 (dd, J=18.2, 6. 8Hz, 1H), 2.63-2.88 (m, 4H), 3.67 (s, 2H), 3.98-4.20 (m, 1H), 
4.15 (q, J=7.2Hz, 2H), 4.25-4.36 (m, 1H), 7. 00-7. 27 (m, 4H) 

IR(neat): 2929, 2857, 2236, 1745, 1493, 1472, 1463, 1368, 1336, 1252, 1154, 1122, 
1085, 1033, 1006, 939, 883, 838, 778, 670 cm" 1 

(2) ±ib (i) Tf#fcfb-&ti£jBv\ mmmi (3) tmnrnzmmizLx, 3, 4, 

5, 16, 17, 18, 19, 2 0-^^/^-2, 6--f>^ o-7x"l/> 

- 1 5-z/9W\7?-)V- 1 3, 14-^ftHn-PGF^ IfJUXfJl' 1 

1, 15-HX (tert-^l/v^^v-U;!/ X-<r;0 £#fco 
l H-NMR(CDCl 3 , 300MHz) <5ppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
3H), 0.88 (s, 9H), 0.89 (s, 9H), 1.19-2.11 On, 18H), 1.24 (t, J=7. 1Hz, 3H), 
2.42-2.91 (m, 3H), 2.70 (d, J=8.9Hz, 1H), 3. 66 (d, J=15.3Hz, 1H), 3.73 (d, J=15.3Hz, 
1H), 4.07-4.30 (m, 3H), 4.14 (q, J=7. 1Hz, 2H), 7.11-7.28 (m, 4H) 
IR(neat): 3468, 2929, 2858, 2227, 1737, 1463, 1386, 1362, 1336, 1252, 1084, 1034, 
1006, 837, 776, 666, 502 cm" 1 

(3) ±13 (2) TWdb^^ffl^ mmmi (4) tmmmzmmzLx. 9-x 

^>-9|S-^DD-3, 4, 5, 16, 17, 18, 19, 2 0 -*9&S)V- 2, 

6— f>* o-7x^l/>- 1 5-i/^7PA7°^Jl/- 1 3, 1 

GF^ XfJUXr^V 1 1, 1 5-lfX Hei\-y^)W^^)V^J )V x-x;w 

l H-NMR(CDCl 3> 300MHz) Sppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 
3H), 0.88 (s, 9H), 0.89 (s, 9H), 1.18-1.99 (m, 15H), 1.25 (t, J=7.2Hz, 3H), 
2.10-2.26 (m, 2H), 2.39 (ddd, J=8.9, 4.8, 1.6Hz, 1H), 2. 69-2. 86 (m, 2H), 3.66 (s, 
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2H), 3.98-4.09 (m, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.17 (dd, J=5.4, 1. 6Hz, 1H), 
4.24-4.32 (m, 1H), 7.12-7.27 (m, 4H) 
IR(neat): 2929, 2857, 2230, 1740, 1494, 1463, 1388, 1363, 1336, 1252, 1155, 1085, 
1034, 1006, 940, 837, 777, 670 cm" 1 

(4) ±ih (3) T*nfr<k£?%}zm\ mmmi (5) tmnmizmmzisx. nmit 

'H-NMRCCDClj, 300MHz) <5ppm; 1.16-2.47 (i, 20H), 1.25 (t, J=7. 2Hz, 3H), 2.38 (d, 
J=5.1Hz, 1H), 2.77 (ddd, J=14. 3, 11.3, 5.4Hz, 1H), 2.89 (ddd, J=14.3, 11.7, 5. 5Hz, 
1H), 3.67 (s, 2H), 4.15 (q, J=7.2Hz, 2H), 3.98-4.27 (m, 2H), 4.33-4.43 (m, 1H), 
7.13-7.29 On, 4H) 

IR(neat): 3400, 2924, 2856, 2233, 1734, 1493, 1446, 1369, 1332, 1256, 1157, 1094, 
1030, 755 cm" 1 

mmm2 6 

9 -x^v- 9j3-£qp-3, 4, 5, 16, 17, 18, 19, 2 0-t^^ 

y;i/-2, 6— Off o-7x~]x>- 1 1 3, 14-^x 

h h'D-PGF , a 0fb£#>6 4) 

mmm2 5 (4) mtc4k&mzm\ mmm2tmMmzmm\zLx. mmi&to 

'H-NMRCCDClj, 300MHz) dppm; 1.20-2.44 (m, 22H), 2.35 (ddd, J=10.9, 6.8, 2.3Hz, 
1H), 2.70-2.86 (m, 2H), 3.59-3.80 (m, 2H), 3.98-4.15 (m, 1H), 4.18-4.39 (m, 2H), 
7.15-7.29 (m, 4H) 

IR(neat): 3368, 3019, 2924, 2857, 2235, 1712, 1493, 1456, 1413, 1239, 1170, 1047, 
1014, 942, 756, 668, 616 cm-' 

^&SM2 7 

9-x^->-9 fl-ffcm-3, 4, 16, 17, 18, 19, 20-^7?;)V 

-2, 5-<>ff m-7xZl/>- 1 1 3, 14-^fbF 

D-PGF , a ift&mi 5) 

(1) HJSMl (2) \Z^Xs 3-%)ltfXh*i<'*3 L )\"<>z?)i>m®i (II) :/D5 
F©ftfc>D£3-;*7;M^ h+y^^7x^J« (II) 3~>>K£JBK 
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i (2) tmnmzmmzvx, 3, 4, 16, 17, is, 19, 2o-a^;;i/ 

-2, 5— m-7i-W>-15-^DA^-l3, 

D-PGEj /^PXXfJl/ 11, 1 (tert-^^/^V^U^ X- 

l H-NMR(CDCl 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.09 (s, 3H), 0.11 (s, 
3H), 0.72-1.92 (m, 15H), 0.88 (s, 9H), 0.90 (s, 9H), 2.08-2.29 (m, 1H), 2.16 (dd, 
1=18.1, 1.7Hz, 1H), 2. 50-2.74 On, 2H), 3.59 (s, 2H), 3.69 (s, 3H), 4.08 (dd, J=6.2, 
1.6Hz, 1H), 4.21-4.34 (m, 1H), 7.03-7.28 (m, 4H) 

IR(neat): 2930, 2856, 2236, 1746, 1609, 1472, 1463, 1450, 1386, 1339, 1255, 1100, 
1007, 940, 898, 838, 778, 700, 670 cm"' 

(2) ±m (i) *vmcik&m*m\ mmmi (3) tmnmzmm\z\j,x, 3, 4, 

16, 17, 18, 19, 20-^/^-2, 5— f>* m-7i-I/>-l 

5-^D^>JV-13, 14-yfkFn-PGF^ ^fiUXfJl' 11, 

'H-NMR(CDC1 3 , 300MHz) Sppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 
3H), 0.74-2.06 (m, 18H), 0.88 (s, 9H), 0.89 (s, 9H), 2. 38-2.59 (m, 2H), 2.64 (t, 
J=7.2Hz, 2H), 3.60 (s, 2H), 3.69 (s, 3H), 4.06 (dd, J=6.4, 1.9Hz, 1H), 4.00-4.16 
(m, 1H), 4.24-4.32 (m, 1H), 7.05-7.27 (m, 4H) 

IR(neat): 3468, 3232, 2929, 2856, 2231, 1743, 1608, 1463, 1450, 1387, 1361, 1337, 
1256, 1104, 1067, 1006, 898, 837, 777, 668 cm" 1 

(3) ±ie (2) x-mcit%m*m\ mmmi (4) tmnmzmmzvx, 9-x 

^y-9j3-^DD-3, 4, 16, 17, 18, 19, 2 0 -<\-J9J)V- 2 , 5 

f y$ m-7i^l/>- 1 5 -*/9W\*F-5/)V- 1 3, 1 4-yjt Fn-PG 

F,a 11, 1 5 -h'7; (tert-^^P^^^^U^ X-x;W 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.06 (s, 3H), 0.07 (s, 3H), 0.08 (s, 3H), 0.10 (s, 
3H), 0.74-1.89 (m, 15H), 0.87 (s, 9H), 0.90 (s, 9H), 2. 02-2.22 (m, 3H), 2.29 (ddd, 
J=8.9, 5.0, 1.6Hz, 1H), 2.63 (t, J=7. 5Hz, 2H), 3.60 (s, 2H), 3.69 (s, 3H), 3.88-4.00 
(m, 1H), 4.07 (dd, J=6. 3, 1.6Hz, 1H), 4.18-4.30 (m, 1H), 7.02-7.28 (m, 4H) 
IR(neat): 2930, 2855, 2232, 1746, 1609, 1472, 1463, 1450, 1362, 1338, 1256, 1152, 
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1100, 1007, 962, 940, 898, 837, 778, 700, 669 cm" 1 

(4) ±ih (3) T?#fcte-&<»*fl§K mrnmi (5) tmmm\zmmzhx. nmit 

'H-NMR(CDC1 3 , 300MHz) appm; 0.88-3.00 (m, 21H), 2.64 (t, J=7. 5Hz, 2H), 3.60 (s, 
2H), 3.69 (s, 3H), 3.88-4.01 (m, 1H), 4.13 (dd, J=6.0, 1.8Hz, 1H), 4.28-4.42 On, 
1H), 7.02-7. 28 On, 4H) 

IR(neat): 3400, 2928, 2853, 2235, 1740, 1608, 1590, 1489, 1449, 1261, 1203, 1153, 
1084, 1013, 951, 893, 771, 700 cm' 1 

mmm2 8 

9-Tt^>-9l3-^Da-3, 4, 16, 17, 18, 19, 2 0-^/;V 

-2, 5--f>^ m-7xXlx>- 1 5 -v^aA^rvJl/- 1 3, 14-^fkP 

P-PGF ,« ift&m 7 6 ) 

'H-NMR(CDC1 3 , 300MHz) appm; 0.84-2.32 (m, 22H), 2.51-2.74 On, 2H), 3.62 (s, 2H), 
3.88-3.98 (m, 1H), 4.07-4.17 On, 1H), 4.29-4.40 On, 1H), 7.04-7.28 On, 4H) 

IR(neat): 3368, 2930, 2854, 2236, 1713, 1609, 1590, 1489, 1450, 1408, 1259, 1155, 
1084, 1008, 948, 894, 758, 704, 668, 613 cm' 1 

mMM2 9 

9-f^-9fl-»DP-3, 4, 16, 17, 18, 19, 2Q-<\7#;)V 

-2, 5--T>^ o-7x^lx>- 1 5-->^Q^->;i/- 1 3, 14-^fhF 

□ -PGF , a ^;KH7nx;1/ 7 7) 

(i) mmmi (2) \z#^x, 3 -*mx h^->^f m>s^;h» (id ^5 
Yo^M\z2-ij)^^v^i/^9)vyaL^)^mm (in a-s?H*iu, mum 
1 (2) tmwmzmmzhx, 3, 4, 16, 17, is, 19, 20-^7°*^ 

-2, 5-<>^ o-7i-U>-15-^nA^>J|/-13, 14-^rhF 

P-PGE X ^WUXXT-^ 11, 1 (tert-7*3^^;<3^>U;l' X- 
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'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.90 (s, 3H), 0.11 (s, 
3H), 0.82-1.92 (m, 15H), 0.88 (s, 9H), 0.89 (s, 9H), 2.10-2.30 (m, 1H), 2.16 (dd, 
J=18.3, 6.9Hz, 1H), 2.57-2. 75 (m, 2H), 3.63 (t, J=7.3Hz, 2H), 3.65 (s, 2H), 3.69 
(s, 3H), 4.08 (dd, J=6.3, 1.5Hz, 1H), 4.24-4.34 (m, 1H), 7.11-7.29 (m, 4H) 

IR(neat): 3232, 2929, 2856, 2344, 1746, 1630, 1493, 1463, 1385, 1337, 1252, 1156, 
1101, 1036, 1006, 940, 898, 838, 778, 670 cm' 1 

(2) ±ta (i) *?mcfc&m*m\ mmmi u> tmKmizmmizvT, 3, 4, 

16, 17, 18, 19, 2 0-^yjI/-2, 5— o-7x^I/>-l 

5-^DA^>Jl/-13, 14-^rkFD-PGFid *?)V2LZr)V 11, 

15-b'X iter t-7?)VzS )V X-x;» 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.90 (s, 3H), 0.10 (s, 
3H), 0.80-1.89 (m, 17H), 0.88 (s, 9H), 0.89 (s, 9H), 1. 95-2. 06 (m, 1H), 2.42-2.73 
(m, 4H), 3.67 (s, 2H), 3.68 (s, 3H), 4.03-4.17 (m, 1H), 4.07 (dd, J=6. 2, 1.9Hz, 
1H), 4.24-4.30 (m, 1H), 7.11-7.24 On, 4H) 

IR(neat): 3790, 3228, 2929, 2855, 2366, 1740, 1630, 1462, 1386, 1337, 1294, 1253, 
1103, 1063, 1036, 898, 837, 777, 668, 629, 596 cm" 1 

(3) m (2) T#fcfci§r«jiv>> mmmi (4) tmnm\zmm\zhx, 9-x 

tt*s-9 3, 4, 16, 17, 18, 19, 2 0 / )l- 2 , 5 

— f >? o-7x.~U>- 1 5-^DA^^-l 3, 1 4-i?ftFD-PG 

F x a TWKnxer;]/ 11, 1 5-tfX (teTt-7?)W*^)Vz/V )V X-x;W 

'H-NMR(CDC1 3 , 300MHz) dppm; 0.06 (s, 6H), 0.08 (s, 3H), 0.11 (s, 3H), 0.80-1.88 
Ob, 15H), 0.87 (s, 9H), 0.89 (s, 9H), 2.03-2.22 (m, 3H), 2.29 (ddd, J=8.8, 5.1, 
1.7Hz, 1H), 2.52-2.70 On, 2H), 3.66 (s, 2H), 3.69 (s, 3H), 3.89-4.01 On, 1H), 4.07 
(dd, J=6.3, 1.7Hz, 1H), 4.21-4.29 (m, 1H), 7.11-7.24 On, 4H) 

IR(neat): 2930, 2855, 2232, 1743, 1494, 1472, 1463, 1451, 1389, 1362, 1338, 1253, 
1157, 1101, 1006, 961, 940, 898, 837, 778, 670 cm"' 

(4) m (3.) mmmi (5) tmnmzmm\zLx, mm: 
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'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.84-2.34 On, 21H), 2.66 (t, J=7. 5Hz, 2H), 3.68 (s, 
2H), 3.70 (s, 3H), 3.90-4.00 (m, 1H), 4.11 (dd, 1=6.0, 1.8Hz, 1H), 4.31-4.42 (m, 
1H), 7.12-7.28 (m, 4H) 

IR(neat): 3400, 3021, 2929, 2853, 2236, 1735, 1493, 1450, 1336, 1260, 1205, 1159, 
1084, 1012, 950, 894, 834, 752, 693, 578 cm" 1 

9-x^'>-9 j3-#PP-3, 4, 16. 17, 18, 19, 20-^\-f^J)V 

-2, 5— T>^ o-7i^k>-15-^aA^-13, 14-vxbH 

□ -PGF , a «k&y>}7 8) 

mmm2 9 (4) ^ntc^^m\ mmm2 tmnmzmm\zbx, mm&m 

'H-NMRCCDClj, 300MHz) (5ppm; 0.82-1.88 (m, 15H), 2.03-2.33 (m, 3H), 2.28 (ddd, 
J=10.1, 6.6, 1.5Hz, 1H), 2.56-2.74 (m, 2H), 3.67 (s, 2H), 3.84-4.60 (i, 5H), 4.07 
(dd, J=6.3, 1.5Hz, 1H), 7.13-7.27 (m, 4H) 

IR(KBr): 3403, 2925, 2856, 2234, 1698, 1493, 1450, 1415, 1341, 1280, 1243, 1210, 
1176, 1114, 1086, 1004, 952, 912, 893, 798, 750, 711, 680, 581 cm" 1 

mmm 3 1 

9-x^'>-9 g-^PP-3, 4, 5, 6, 16, 17, 18, 19, 20-/ 

±;)U-2, 7—(># m-7xZl/>- 1 5 -^D^'>Jk 1 3, 14-S? 

:rfc FP-PGF , a tJ-JVJLXv'JV (ft^t) 2 5 ) 

(1) mmmi (2) \z&^t. 3-^)v^xh^^jv^y^)vm^ (in 7ns. 

(2) tmnmzmmzLx, 3, 4, 5, 6, 16, 17, is, 19, 20-y^- 

y;i/-2, 7— f>^ m-7x-l/>- 1 5 - ^DA+^V- 1 3, 14-yj 

tKn-PGEj *^)IXZ^)V 11, 1 5 -H7. (tert-^;i/^^^;i/->u;i/ 

x-^;i/) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.04 (s, 3H), 0.06 (s, 3H), 0.09 (s, 3H), 0.11 (s, 
3H), 0.69-1.89 (m, 15H), 0.87 (s, 9H), 0.88 (s, 9H), 2.16 (dd, J=18.0, 6.4Hz, 1H), 
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2.49-2.60 On, IB), 2. 63-2.79 On, 2H), 2.96 (dd, J=14.9, 7. 3Hz, 1H), 3.16 (dd, J=14. 9, 
5.4Hz, 1H), 3.67 (s, 3H), 3.71 (d, J=17.0Hz, 1H), 3.78 (d, J=17.0Hz, 1H), 4.00 
(dd, J=6.3, 1.3Hz, 1H), 4.23-4.37 (m, 1H), 7.05-7.42 On, 4H) 
IR(neat): 2930, 2856, 2236, 1746, 1609, 1494, 1472, 1463, 1452, 1436, 1362, 1339, 
1252, 1157, 1006, 939, 898, 879, 838, 779, 670, 578 cm" 1 

(2) ±ia (i) Tmtttt&m*R^ mmmi o> tmnmzmmzLx, 3,4, 

5, 6, 16, 17, 18, 19, 20-y^/;V-2, 7-^>? m-7x-^ 

>-15-^nA^^-13, 1 FD-PGF! a ^^XXrJl^ 

11, 1 5-b'X (tert-^;V^^?;^>U;i/ X-xJl/) £#fco 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.09 (s, 3H), 0.10 (s, 3H), 0.11 (s, 3H), 0.13 (s, 
3H), 0.76-2.08 (m, 14H), 0.90 (s, 9H), 0.91 (s, 9H), 2. 54-2.77 (m, 2H), 2.92 (dd, 
J=14.1, 4.8Hz, 1H), 3.01 (dd, J=14.1, 10.5Hz, 1H), 3.69 (s, 3B), 3.84-3.94 On, 
1H), 3.74 (d, J=15.7Hz, 1H), 3.84 (d, J=15.7Hz, 1H), 4.09 (dd, J=6. 2, 1.6Hz, 1H), 
4.22-4.34 On, 1H), 7.04-7.36 On, 4H) 

IR(neat): 3523, 2929, 2855, 2231, 1741, 1495, 1472, 1463, 1451, 1388, 1361, 1338, 
1255, 1160, 1103, 1006, 938, 898, 837, 778, 668 cm" 1 

o) ±ia (2) nwc^m^m^\ mmmi (4) tmmmizmmizLT, 9-7 

ttzs- 9j8-^DD-3, 4, 5, 6, 16, 17, 18, 19, 

2, 7-r (>? m-7x-I/>- 1 5-^D^yJP- 1 3, 14-^rtFD 

— P GF x a ^fJUXfJl' 11, 1 5-t*7. (teTt-ttfr&tWVS/V)], X- 

l H-NMR(CDClj, 300MHz) <5ppm; 0.05 (s, 3H), 0.06 (s, 3H), 0.07 (s, 3H), 0.08 (s, 
3H), 0.64-1.84 (m, 11H), 0.86 (s, 9H), 0.89 (s, 9H), 2.00-2.46 On, 1H), 2.90 (dd, 
J=14.6, 6.5Hz, 1H), 3.04 (dd, J=14.6, 5.3Hz, 1H), 3.68 (s, 3H), 3.72 (d, J=15.5Hz, 
1H), 3.77 (d, J=15.5Hz, 1H), 3.91-4.04 (m, 2H), 4.21-4.29 On, 1H), 7.05-7.30 On, 
4H) 

IR(neat): 2930, 2855, 2235, 1745, 1495, 1472, 1463, 1452, 1389, 1362, 1338, 1253, 



WO 2004/074240 



PCT/JP2004/001878 



5 0 

1158, 1100, 1006, 963, 939, 898, 837, 778, 669 cm" 1 

(4) ±b (3) rmcit&w*m\ mmmi (5) tmwm\mm\zvx, mmfc 

'H-NMR(CDC1 3> 300MHz) Sppm; 0.84-2.48 (m, 17H), 2.86 (dd, J=14.3, 7. 2Hz, 1H), 
3.07 (dd, J=14.3, 5.2Hz, 1H), 3.70 (s, 3H), 3.73 (d, J=15.9Hz, 1H), 3.81 (d, 
J=15.9Hz, 1H), 3.90-4.07 (m, 2H), 4.26-4.38 (i, 1H), 7.15-7.36 (m, 4H) 

IR(neat): 3400, 2929, 2853, 2236, 1735, 1494, 1450, 1336, 1262, 1160, 1083, 1010, 
957, 893, 870, 834, 758, 694, 577 cm" 1 

mmm 3 2 

9-x^->-9 /3-#PP-3, 4, 5, 6, 16, 17, 18, 19, 20-; 

J-S)]/-2, 7— f>ff m-7x^l/>- 1 5 - y^DA^v-Jl/- 1 3, 14-^ 

TbFD-PGF .g 0fb-a-tl2 6) 

mm&\3 1 (4) xmtc^m^mw mmm2tm.m.m\znu\zLx, mm^m 

'H-NMRCCDClj, 300MHz) <5ppm; 0.83-1.85 (m, 14H), 2.12-2.51 On, 3H), 2.78-3.58 (m, 
2H), 2.86 (dd, J=14.3, 7.4Hz, 1H), 3.08 (dd, J=14.3, 5.3Hz, 1H), 3.75 (d, J=16.2Hz, 
1H), 3.82 (d, J=l 6.2Hz, 1H), 3.94-4.07 (m, 1H), 3.97 (dd, J=6. 1, 1.7Hz, 1H), 
4.25-4.37 (m, 1H), 7.13-7.31 (m, 4H) 

IR(neat): 3339, 2929, 2856, 2240, 1698, 1526, 1453, 1331, 1144, 1114, 1011, 892, 
756, 695, 622, 572 cm" 1 

mmm 3 3 

9-ft^>-9a-^PP-3, 4, 5, 16, 17, 18, 19, 2 0-t^^ 

JJV-2, 6 — o-7x^^>- 1 5-^DA^yJV-l 3, 14-^f 

bHP-PGFJ x^jUxT^jP (ft;£-^9 l) 

(1) H»J1.9 (2) T#fc3, 4, 5, 16, 17, 18, 19, 2 0-rt^/ 
)V-2, 6— o-7x-l/>-15-y^DA+y;V-13, 14-yjt 
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FD-PGFx/3 X^l/X^rJV 11, 1 5 - b* 7. (teTt-7?)W*^)li/V ;V 
X-t-;1/) *JBK HJSM1 (4) i^RftfcrafcfcLT* 9-r^>-9a-^D 

D-3, 4, 5, 16, 17, 18, 19, 2 0 -Hr>?9Jfy- 2, 6— T>* o 

-7x-l/>- 1 5 ->^nA+^l/- 1 3, 14-^ftFD-PGF^ 

xxtjv ii, i 5-tfx (tert-^;vv^^;p^'j;i/ x-x;W 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.06 (s, 3H), 0.07 (s, 3H), 0.09 (s, 6H), 0.81-2.09 
(m, 15H), 0.89 (s, 18H), 1.25 (t, J=7. 2Hz, 3H), 2.47-2.89 (m, 4H), 3.64 (d, J=15.6Hz, 
1H), 3.73 (d, J=15.6Hz, 1H), 4.08 (dd, J=6.1, 1.6Hz, 1H), 4.15 (q, J=7. 2Hz, 2H), 
4.20 (ddd, J=8.3, 6.9, 3.7Hz, 1H), 4.36-4.43 (m, 1H), 7.09-7.30 (m, 4H) 

IR(neat): 2929, 2856, 2234, 1738, 1494, 1472, 1463, 1452, 1368, 1336, 1252, 1157, 
1102, 1032, 1006, 939, 887, 837, 777, 668, 629 cnf' 

(2) ±ts (i) 7?mc4k&m*m\ mmmi (5) tmnmzmmizhx, sheas 

'H-NMRCCDClj, 300MHz) <5ppm; 0.94-1.34 (m, 6H), 1.25 (t, J=7. 2Hz, 3H), 1.44-2.34 
(m, 11H), 2. 59-2.87 (m, 4H), 3.64(d, J=15.4Hz, 1H), 3.72 (d, J=15.4Hz, 1H), 
4.10-4.20 (m, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.23-4.33 On, 1H), 4.44-4.50 (m, 1H), 
7.14-7.28 (m, 4H) 

IR(neat): 3385, 3062, 2927, 2853, 2236, 1732, 1493, 1450, 1369, 1333, 1258, 1158, 
1095, 1030, 893, 835, 756, 692, 630, 576 cm" 1 

«M3 4 

9tt-^DD-3, 4, 5, 16, 17, 18, 19, 20-#t7? 

JJV-2, 6--T>^ o-yx.~U>- 1 5-is?W\*i/)V- 1 3, 14-^t 

bKP-PGF , 0fb£fl9 2) 

'H-NMR(CDC1 3 , 300MHz) 6 ppm; 0.78-2.30 (m, 5H), 2.52-2.88 (m, 4H), 3.59 (d, 
J=l 5.9Hz, 1H), 3.74 (d, J=15.9Hz, 1H), 4.07-4.28 (m, 2H), 4.45-4.53 (m, 1H), 
4. 65-6.20 (br s, 3H), 7. 07-7. 40 (m, 4H) 

IR(neat): 3383, 3020, 2928, 2854, 2237, 1714, 1493, 1451, 1415, 1260, 1163, 1082, 
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1006, 893, 834, 756, 668, 616 cm" 1 

mm\ 3 5 

9-Wy-9g-^an-3, 4, 5, 16, 17, 18, 19, 20-t^^ 

7;|/-2, 6szd>£ m- (3-^^V7x^V» -15-^PA^>;V-1 

3, H-^fbFD-PGF . g x^;i/X7;x;W Uk&y>}4 2) 

(1) «#Ji (2) ^vvr, 3-#;i/#xh^>^;i^>v;vM (ii) ^os 
H^t)D^3-*;^xh^->^5 1 ;i/-5-^^;^>^;i/M^ (ii) yp^HSrffi 
v\ ^wji (2) tmmmzmm\zhx, 3, 4, 5, 16, 17, is, 19, 2 

0 -iff? J )V-2, &-■> f>9 m- (3-^^Jl/7xXl/» 

^-13, 14-^jtFo-PGE! I^UXfil' 1 1, 1 5-HX(tert- 

l H-NMR(CDCl 3 , 300MHz) dppm; 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 3H), 0.13 (s, 
3H), 0.80-2.39 (m, 14H), 0.90 (s, 18H), 1.25 (t, J=7. 2Hz, 3H), 2.30 (s, 3H), 
2.59-2.81 (m, 4H), 3.53 (s, 2H), 4.09 (dd, J=6.4, 1.7Hz, 1H), 4.14 (q, J=7. 2Hz, 
2H), 4.26-4.35 (i, 1H), 6.88-6.97 (m, 3H) 

IR(neat): 2930, 2857, 2237, 1746, 1606, 1472, 1463, 1368, 1338, 1252, 1110, 1036, 
1006, 939, 898, 882, 839, 778, 670, 578 cm" 1 

(2) ±e (i) -vmitit&m&m^ mmmi. (s) tmnm\zmmzhx, 3,4, 

5, 16, 17, 18, 19, 2 0-t^^;;V-2, 6-^>^ m-(3-*5P 

JV7x^I/» -15-^DA^>;V-13, 14-^Tkh'n-PGFiffi X5 1 
jUXfJV 11, 1 5-fc?7. (tert-^^^^l/^U;!/ X-x;i/) 

l H-NMR(CDCl 3 , 300MHz) dppm; 0.08 (s, 3H), 0.09 (s, 6H), 0.11 (s, 3H), 0.76-2.06 
(m, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 2.31 (s, 3H), 2.44-2.80 
(m, 4H), 3.54 (s, 2H), 4.00-4.20 (m, 1H), 4.07 (dd, J=6.3, 1.9Hz, 1H), 4.15 (q, 
J=7.2Hz, 2H), 4.25-4.32 (m, 1H), 6. 83-6.97 (m, 3H) 

IR(neat): 3529, 2929, 2856, 2232, 1738, 1605, 1472, 1463, 1388, 1368, 1251, 1138, 
1101, 1066, 1006, 963, 939, 898, 837, 777, 668 cm' 1 
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(3) ±ie (2) Tmc<k&yu*m\ mmmi u) tmnm\zmm\zvx, 9-x 

^>-9j3-^Dn-3, 4, 5, 16, 17, 18, 19, 2 0 )V- 2 , 

6— f># m- (3-^^7x"l/» -15-^DA^I/-13, 14- 

v'ft HQ — PGFiCK Xf;PXXf;i/ 1 1, 1 (tert-^;i/^^^;w> 

'H-NMRCCDClg, 300MHz) <5ppm; 0.08 (s, 6H), 0.10 (s, 3H), 0.11 (s, 3H), 0.80-2.22 
On, 16H), 0.88 (s, 9H), 0.90 (s, 9H), 1.26 (t, 1=7. 2Hz, 3H), 2.31 (s, 3H), 2.37 
(ddd, J=8.9, 4.7, 1.8Hz, 1H), 2.62-2.80 (m, 2H), 3.54 (s, 2H), 3.95-4.09 (m, 1H), 
4.09 (dd, J=6.2, 1.8Hz, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.23-4.32 (m, 1H), 6.86-6.99 
(m, 3H) 

IR(neat): 2929, 2856, 2234, 1740, 1606, 1472, 1463, 1366, 1338, 1252, 1152, 1099, 
1069, 1037, 1006, 939, 898, 837, 778, 669 cm"' 

(4) ±m (3) T?mcfc&m*m\ mmmi (5) tmwmizmmizbx, mz<t 

'H-NMR(CDC1 3 , 300MHz) Sppm; 0.82-3.35 (m, 21H), 1.26 (t, J=7. 2Hz, 3H), 2.31 (s, 
3H), 3.55 (s, 2H), 3.94-4.05 (m, 1H), 4.07-4.20 (m, 1H), 4.15 (q, J=7.2Hz, 2H), 
4.23-4.44 (m, 1H), 6.85-7.01 (m, 3H) 

IR(neat): 3384, 2926, 2854, 2236, 1732, 1605, 1451, 1369, 1296, 1255, 1152, 1085, 
1033, 893, 858, 774, 703, 578 cm' 1 

mmm 3 6 

9-Tt^>-9i3-j/DP-3, 4, 5, 16, 17, 18, 19, 2 0-^^ 

/;i/-2, 6 — T >^ m- (3-^^7z^U» -15-^aA^>J|/-l 

3, 1 4-^fbKD-PGF , a (4k&m4 3) 

nffiM3 5 (4) xmz.fc&m*m^\ mm2 tnnmzmmzLx, mmit&w 

'H-NMR(CDC1 3 , 300MHz) fippm; 0.94-2.40 (m, 17H), 2.37 (s, 3H), 2. 67-2.84 (m,2H), 



WO 2004/074240 PCT/JP2004/001878 

54 

3.58 (s, 2H), 3.94-4.90 Cm, 5H), 4.17 (dd, J=6. 1, 1.7Hz, 1H), 6. 89-6.99 (m, 3H) 

IR(neat): 3333, 2926, 2852, 2237, 1708, 1606, 1456, 1412, 1372, 1290, 1223, 1145, 
1114, 1020, 894, 850, 773, 711, 692, 646 cm" 1 

mMW3 7 

9-Tt^>-9 3-^DP-3, 4, 5, 16, 17, 18, 19, 20-t^^ 

/;i/-2, Q--i>? m-7x^k>- 1 5-^DA^>;i/- 1 3, 14-^t 

h Fn— P GF , a ^^;VXXx;P (fc£*f4 8) 

mmm2nmzit^ (3 3 0mg) <d*$j-)v <7.9mi) mmz, mmk* 
(1:1) ttttjbfco %mz7k&&z$m®&Wk-vfcfr\stcWi, mymwr??* 
wtfyyj- mmmrn-, n-^tr>:t^i^=2 : i) mmitft 

m (3 1 Omg) *mco 
'H-NMRCCDClj, 300MHz) <5ppm; 0.95-1.36 (m, 5H), 1.46-2.07 (m, 9H), 2.13-2.42 (m, 
4H), 2.37 (ddd, J=9. 8, 6.4, 1.9Hz, 1H), 2.70-2.90 (m, 2H), 3.61 (s, 2H), 3.70(s, 
3H), 3.95-4.06 (m, 1H), 4.17 (dt, 1=1.9, 5.4Hz, 1H), 4.38 (ddd, J=12.9, 6.4, 3.7Hz, 
1H), 7.06-7.18 (m, 3H), 7.25 (t, J=7. 5Hz, 1H) 

IR(Deat): 3385, 2927, 2853, 2236, 1738, 1608, 1590, 1489, 1449, 1336, 1263, 1203, 
1152, 1084, 1013, 893, 773, 716, 700 cm" 1 

nmM3 8 

9-x^^'>-9 B-^UU-3, 4, 5, 16, 17, 18, 19, 20-*?? 

JJV-2, 6— t>9 m-7x - V>- 1 5 ->j?PA^^- 1 3, 14-S^f 

hFD — PGF , a -iV7a¥)VXZ ; r)l (ik&M4 5) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.97-1.34 (m, 5H), 1.23 (d, J=6.2Hz, 6H), 1.42-2.06 
(m, 9H), 2.11-2.42 (m, 4H), 2.37 (ddd, J=9.8, 6.4, 1.8Hz, 1H), 2. 70-2.89 (m, 2H), 
3.56 (s, 2H), 3.95-4.06 (m, 1H), 4.12-4.21 (m, 1H), 4.32-4.43 (m, 1H), 5.01 (sept, 
J=6.2Hz, 1H), 7.07-7.29 (m, 4H) 
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IR(neat): 3389, 2981, 2928, 2854, 2236, 1731, 1608, 1590, 1490, 1451, 1374, 1263, 
1146, 1107, 1012, 972, 894, 830, 774, 700 cm" 1 

mmm 3 9 

9-x^->-9 j3-^PD-6-^7-3, 4, 5. 16, 17, 18, 19, 2 

o-jr?? ; )V-2, 6--(>? — rn.-7x.-yy- i 

] a IfJMXr> (it&m 5 5 ) 

(1) mmmi (l)T#7c(3R, 4R)-2-^^>-3- [(3S) - 3- (tert- 
^)W^)V^U^y) -Z-*yfU^*y)V7°un-l--1-)V] -4- (tert- 
y^wt^Vzsu^i/) y^u^y^y-i-^-y (4. 6 4g) (Dh)VX.> (2 4 
ml) «3-^Myh7x-J« X^XXtVI/ (1. 3 2 g) £2JP?L ^ 

- (MUM; a*1t-> : it^X5f;i/= 2 5 : 1) T#ifg?LT, 6-^7-3, 4, 5, 

16, 17, 18, 19, 2 0-t^^;jl/-2, 6— f>^ m-7xXl/>- 1 

I^JUXf^ 11, 1 5 - H X (teri-^)V^^ 
^JVisVJl X.-f)V) (9 8 Omg) 
'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.05 (s, 3H), 0.06 (s, 3H), 0.09 (s, 3H), 0.12 (s, 
3H), 0.72-1.90 (m, 11H), 0.87 (s, 9H), 0.88 (s, 9H), 1.12 (t, J=7. 2Hz, 3H), 2.23 
(dd, J=18.1, 4.9Hz, 1H), 2.41-2.55 (m, 1H), 2.72 (dd, 1=18.1, 6.1Hz, 1H), 3.07-3.39 
(m, 1H), 3.14 (dd, J=13.3, 8. 6Hz, 1H), 3.33 (dd, J=13.3, 4. 7Hz, 1H), 3.57 (s, 2H), 
4.05 (dd, J=6.4, 1.7Hz, 1H), 4.15 (q, J=7.2Hz, 2H), 4.35-4.42 (i, 1H), 7.06-7.32 
(m, 4H) 

IR(neat): 2929, 2856, 2236, 1746, 1594, 1575, 1472, 1464, 1451, 1389, 1368, 1336, 
1253, 1101, 1065, 1033, 1006, 940, 898, 837, 778, 689 cm" 1 

(2) ±ta (i) T*mcfc&m*mis\ mmmi (3) tmmmizmmzvx, q-?- 

7-3, 4, 5, 16, 17, 18, 19, 20-Jr?#/)l-2, 6—f>* m 

-7x-k>-15-^D^i/jl/-PGF 1 a X^XXfJV 11, 15-tf 

'H-NMR^DCls, 300MHz) <5ppm; 0.07 (s, 3H), 0.09 (2s, 6H), 0.10 (s, 3H), 0.73-2.15 
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(m, 14H), 0.88 (s, 9H), 0.89 (s, 9H), 1.26 (t, J=7. 1Hz, 3H), 2.46-2.67 (m, 2H), 
3.14-3.31 (m, 1H), 3.57 (s, 2H), 4.04-4.29 (m, 3H), 4.15 (q, J=7. 1Hz, 2H), 7.02-7.30 
(m, 4H) 

IR(neat): 3514, 2929, 2855, 2232, 1740, 1593, 1574, 1472, 1451, 1389, 1369, 1336, 
1252, 1100, 1062, 1006, 965, 926, 898, 837, 778, 688 cm" 1 

(3) ±12 (2) T#fcft&ti£/Bv^ mnmi u> tmnmizmm\zhx, 9-x 

)3-^nn-6-^T-3, 4, 5, 16, 17, 18, 19, 20-^ 

^y;|/-2, 6— i>? m-7x-V>-15-^D^^-PGF 1 a X 

fiVXXf^ 11, 15-HX (tert-^)Vi?^)V^^)P JL-y-)V) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.06 (s, 3H), 0.07 (s, 3H), 0.08 (s, 3H), 0.09 (s, 
3H), 0.81-1.89 (m, 11H), 0.88 (s, 9H), 0.89 (s, 9H), 1.25 (t, J=7. 1Hz, 3H), 
2.12-2.22 (m, 2H), 2.38-2.44 (m, 1H), 2.62 (ddd, J=8.9, 4.7, 1.7Hz, 1H), 3.16-3.30 
(m, 2H), 3.57 (s, 2H), 4.07 (dd, J=6. 2, 1.7Hz, 1H), 4.10-4.31 (m, 2H), 4.15 (q, 
J=7.1Hz, 2H), 7. 08-7. 32 (m, 4H) 

IR(neat): 2929, 2856, 2235, 1740, 1594, 1575, 1472, 1450, 1389, 1362, 1337, 1252, 
1155, 1100, 1034, 1006, 927, 898, 837, 778, 688 cm" 1 

(4) ±ia (3) mmwi (5) tmmm\zmm\zi,x, mmtt, 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.89-2.52 (m, 16H), 1.26 (t, J=7. 2Hz, 3H), 2.61 (ddd, 
J=9.6, 6.1, 1.9Hz, 1H), 3.17-3.32 (i, 2H), 3.59 (s, 2H), 4.08-4.27 (m, 2H), 4.16 
(q, J=7.2Hz, 2H), 4.32-4.41 (m, 1H), 7.08-7.32 (m, 4H) 

IR(neat): 3400, 2980, 2928, 2853, 2236, 1733, 1593, 1574, 1476, 1450, 1428, 1369, 
1256, 1154, 1084, 1030, 894, 833, 761, 690, 578 cm' 1 

9-Tt^>-9g-^DD-6-f7-3, 4, 5, 16, 17. 18, 19, 2 

o-^^^y;p-2, 6— r>^ — m-7x~i^>-i 5-^pa^-pgf 
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il «b*4&5 6) 

«^!i3 9 (4) rmz^m^m^\ mmm2tmnmzmm\zvx, mmik&m 

'H-NMR(CDC1 3 , 300MHz) 6ppm; 0.89-1.87 (m, 11H), 2.14-2.48 (i, 3H), 2.55 (ddd, 
J=9.9, 6.5, 1.9Hz, 1H), 3.13 (dd, 1=14.1, 5.4Hz, 1H), 3.28 (dd, J=14. 1, 5.1Hz, 
1H), 3.61 (s, 2H), 3.94-4.67 (m, 5H), 4.11 (dd, 1=6.1. 1.9Hz, 1H), 7.05-7.42 On, 
4H) 

IR(neat): 3368, 2928, 2853, 2237, 1712, 1593, 1574, 1476, 1450, 1261, 1154, 1083, 
894, 832, 758, 689, 613 cm" 1 

m&M4 1 

9-7^fr^>-9 4, 16, 17. 18, 19, 20- 

A^y;|/-2, 5— m-7irl/>- 1 5-^PA^>J|/-PGF , a 

x^;i/xt>tmi/ {{Y&m 8 1 ) 

(1) 3 9 (1) \Z^X, 3-*M7hyx.-)Vffim X^XXT^ft 
ibQ\Z3-*M7h*?)l7x.-)lBn x^xXr;^!^, M3 9 (1) 

tmKm\zmm\zvx. 6-^7-3, 4, 16, 17, is, 19, 20-^y 

)V-2, 5—f>^ m-7i-^>-15-yi'D^>'Jl/-PGE 1 X3^1/X 

Zr-Jl 11, 1 (tert-T'^U^^v'U;!/ X-x;W £#fc„ 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.09 (s, 3H), 0.12 (s, 
3H), 0.73-1.93 (m, 11H), 0.88 (s, 9H), 0.89 (s, 9H), 1.25 (t, J=7.2Hz, 3H), 2.21 
(dd, J=17.9, 6.1Hz, 1H), 2.43-2.53 (m, 1H), 2. 66-2.87 (m, 3H), 3.12-3.19 (m, 1H), 
3.60 (s, 2H), 3.68 (d, J=13.5Hz, 1H), 3.74 (d, J=13.5Hz, 1H) / 4-08 (dd, J=5.0, 
1.6Hz, 1H), 4.15 (q, J=7. 2Hz, 2H), 4.29-4.39 (m, 1H), 7.13-7.34 (m, 4H) 

IR(neat): 2929, 2856, 2236, 1747, 1608, 1472, 1464, 1449, 1369, 1337, 1256, 1149, 
1110, 1065, 1033, 1006, 940, 898, 838, 778, 712, 670, 588 cm"' 

(2) ±ib (i) T~'&tzik&y>)*m\ mmmi (3) tmnm\zmm\zvx, 6-? 

7-3, 4, 16, 17, 18, 19, 2 0 -^7? / )V- 2 , 5— f>* m-7 
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XfJU^fiV 11, 15-tf* 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.07 (s, 3H), 0.08 (s, 3H), 0.09 (s, 3H), 0.10 (s, 
3H), 0.78-2.15 On, 14H), 0.87 (s, 9H), 0.90 (s, 9H), 1.26 (t, J=7. 2Hz, 3H), 
2.44-2.59 On, 2H), 2.67-2.79 On, 3H), 3.60 (s, 2H), 3.7.2 (d, J=13.5Hz, 1H), 3.77 
(d, J=l 3.5Hz, 1H), 4.03-4.26 On, 2H), 4.07 (dd, J=6.5, 1.8Hz, 1H), 4.15 (q, J=7. 2Hz, 
2H), 7.10-7.25 On, 4H) 

IR(neat): 3468, 2929, 2855, 2232, 1739, 1608, 1472, 1449, 1387, 1337, 1256, 1110, 
1062, 927, 898, 838, 778, 710, 669 cm" 1 

(3) ±i3 (2) nmmi u> tnnmzmmzLT, 9-x 

#*rz/-9 j3-^np-6-^7-3, 4, 16, 17, 18, 19, 

)l>-2, 5 — (># m-7irl/>-15-y^nA^>Jl/-PGF 1 a X.J-)V 

X^x;i/ 11, 1 5-tfX (itri--??-)VV*3-)V^V)V X~r)V) 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.06 (s, 3H), 0.07 (s, 3H), 0.08 (s, 3H), 0.11 (s, 
3H), 0.80-1.90 On, 11H), 0.87 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 2Hz, 3H), 
2.13-2.39 On, 3H), 2.53-2.61 (m, 3H), 2.68 (dd, J=13.4, 3. 7Hz, 1H), 2.75 (dd, J=13.4, 
3.7Hz, 1H), 3.60 (s, 2H), 3.74 (s, 2H), 4.05-4.21 On, 1H), 4.08 (dd, 1=6.1, 1.7Hz, 
1H), 4.15 (q, J=7.2Hz, 2H), 4.23-4.31 On, 1H), 7.13-7.32 (in, 4H) 

IR(neat): 2929, 2855, 2235, 1740, 1608, 1472, 1447, 1389, 1362, 1338, 1256, 1154, 
1100, 1034, 1006, 962, 898, 838, 778, 710, 670 cm"' 

(4) ±ib o) ~entzfc&m*mw mmmi (5) tmnrnzmmz^x, mzit 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.94-2.42 On, 16H), 1.26 (t, J=7.2Hz, 3H), 2.53 (ddd, 
J=9.7, 6.2, 1.8Hz, 1H), 2.68-2.79 On, 2H), 3.61 (s, 2H), 3.74 (s, 2H), 4.07-4.22 
On, 1H), 4.16 (q, J=7. 2Hz, 2H), 4.31-4.41 On, 1H), 7.13-7.32 On, 4H) 

IR(neat): 3400, 2980, 2929, 2853, 2236, 1734, 1608, 1590, 1489, 1447, 1370, 1262, 
1154, 1085, 1030, 894, 758, 711, 579 cm" 1 
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9-rt^'>-9j3-^np-6-f7-3, 4, 16, 17, 18, 19, 20- 
5— f >^ m-7x^l/>- 1 a 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.94-1.88 Cm, 14H), 2.08-2.38 On, 3H), 2.45 (ddd, 
J=9.6, 6.5, 1.9Hz, 1H), 2.63 (dd, J=13.3, 5.5Hz, 1H), 2.74 (dd, J=13.3, 5.5Hz, 
1H), 3.63 (s, 2H), 3.74 (s, 2H), 4.03-4.17 On, 2H), 4.28-4.37 On, 1H), 7.08-7.36 
On, 4H) 

IR(neat): 3368, 2928, 2853, 2236, 1712, 1608, 1590, 1489, 1449, 1413, 1262, 1154, 
1084, 1007, 958, 894, 758, 708, 668, 614 cm' 1 

9-f^>-9fi-^PD-3, 4, 5, 16, 17, 18, 19, 2 0-t^^ 

S)l>-2, 6— j>± m-7x^l/>-l5-^PA^j/Jl/-PGF 1 a X5" 

;^XXx;i/ (fc'&f&l 3) 
(1) (IE, 3S) -1-3— F- 3- (tert-y^l/v^^PvP^^) -3-^ 
^D^>;|/-l-7'n^> (2. 6 6g) II-f;i'2 8mll:|||fL < -7 8tt 
tert-^HJ^tfA (1. 7M, ^>$>mm. 8. 2 4ml) £Jfl7L WMflEfcT 
lftWJt#»> VttA 2-^-^7 J* 3.-7 V~Y (0. 25M, rh7t 
H075>8E 3 9.2ml) £iD*-> $ ^\znUM\ZX 2 Oftmmt<D'&, (4R) 
-2- (N, N-^X^KTS/) ^^;V-4- (tert-^^^^^D*^) v 
^7P^>^-2-X>-l-^-> (0. 2 5M, X~r;W8Jfc 2 8ml) *1MX, Jf 
WLtZ&bl. 5^ra*^T0'C*Tf#jlLtfc. (7 0ml) ifigft 

^t^x^atkw (i 0 5mi) zmz, s\*-v->T?Mmh, ^^m.7^zxm 

fmfJl/=3 0: 1) fc«fcD«flSU (3R, 4R) -2-*3H/>-3- [ (1 
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E, 3S) -3- (teit-f9-)V^^9-)WyD^y) -3-^DA^>J|/-l-^n 
*-)V] -4- (tert-^;^^^5/D+'» ->^P^>^>- (9 10 

mg) *mco 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.00 (s, 3H), 0.01 (s, 3H), 0.04 (s, 3H), 0.07 (s, 
3H), 0.73-1.89 On, 11H), 0.88 (s, 9H), 0.90 (s, 9H), 2.33 (dd, J=17.9, 6. 3Hz, 1H), 
2.65 (dd, J=17.9, 6.3Hz, 1H), 3.27-3.91 (m, 2H), 4.07-4.20 On, 1H), 5.25 (dd, J=2. 5, 
1.0Hz, 1H), 5.47 (ddd, J=15.9, 7.2, 0. 8Hz, 1H), 5.61 (dd, J=15.5, 5.1Hz, 1H), 6.12 
(dd, J=2.9, 1.0Hz, 1H) 

IR(neat): 2954, 2929, 2856, 1734, 1642, 1472, 1451, 1388, 1361, 1253, 1113, 1071, 
1006, 973, 943, 923, 900, 837, 776, 690 cm"' 

(2) mmmi (2) \Z&^T, (3R, 4R) -2-*3 l U>-3- [ (3S) -3 

- (tert-^^^^P^D^^) -3-^nA^^DA-l- f-;P] -4 

- (tert-:/3^lo^^;W>D^>) iszu^y^y- 1 -*><DRt>Qiz±m (1) 

Tifd^^i^, mmmi (2) tmnmizmm^vx. 3, 4, 5, 16, 17, 

18, 19, 2 0-^^;;k-2, 6— m-7x-l^>-15-y^DA 

^V-PGEi X^HXrJl^ 11, 1 5 -tfX (tert-r/^U^^vU 

'H-NMR(CDC1 3 , 300MHz) <5ppm; -0.01 (s, 3H), 0.04 (s, 3H), 0.06 (s, 3H), 0.07 (s, 
3H), 0.78-2.06 On, 14© , 0.88(s, 9H), 0.90(s, 9H), 1.25(t, J=7. 1Hz, 3H), 2. 21 (dd, 
J=18.3, 7.8Hz, 1H), 2. 45-2. 87 (m, 4H), 3.57(s, 2H), 3. 81-3. 89 (m, 1H), 4. 04-4. 19 (m, 
1H), 4.14(q, J=7.1Hz, 2H), 5.49 (dd, J=15.4, 6.8Hz, 1H), 5.57(dd, J=15.4, 4.9Hz, 
1H), 7. 03-7. 28 On, 4H) 

IR(neat): 2929, 2856, 1744, 1609, 1472, 1463, 1450, 1368, 1252, 1152, 1098, 1034, 
1006, 973, 940, 881, 838, 776, 700, 670 cm-' 

(3) ±ib (2) *r?»&fc#«fcjav>, mmmi (3) tmwmzmm\zhx, 3, 4, 

5, 16, 17, 18, 19, 20-*99S)V-2, 6— f>* m-7z-l/> 

-15-^nA^-PGF^ X^)VXXt-)V 11, 1 5-b'T. (tert-^5 1 
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'H-NJflKCDCl,, 300MHz) <?ppm; -0.02 (s, 3H), 0.02 (s, 3H), 0.06 (s, 6H), 0.74-2.06 
(m, 16H), 0.88 (s, 9H), 0.89 (s, 9H), 1.25 (t, J=7. 1Hz, 3H), 1.56 (d, J=3. 9Hz, 
1H), 2. 20-2.33 (m, 2H), 2.49-2.62 (m, 1H), 2.70-2.84 (m, 2H), 3.57 (s, 2H), 
3.70-3.81 (m, 1H), 4.02-4.22 (m,2H), 4.14 (q, J=7. 1Hz, 2H), 5.30 (dd, J=15.5, 8.4Hz, 
1H), 5.41 (dd, J=15.5, 6.3Hz, 1H), 7.06-7.27 (m, 4H) 

IR(neat): 3523, 2929, 2855, 1740, 1608, 1472, 1463, 1450, 1388, 1368, 1255, 1100, 
1060, 1032, 1005, 973, 837, 775, 701, 668 cm" 1 

(4) ±ib (3) xntdt^m^m^ mmmi (4) tmmmizmm^hx, 9-x 

tt 9 s- 9 Q-pUU- 3, 4, 5, 16, 17, 18, 19, 2 0-t^^;;V-2, 

6 — f m-7x-l/>- 1 IfJUXf^ 

11, 15-t*X (tert-^^^^l/^U^ 

'H-NMR^DClj, 300MHz) <5ppm; -0.01 (s, 3H), 0.03 (s, 3H), 0.04 (s, 3H), 0.06 (s, 
3H), 0. 79-1. 96 (m, 14H), 0.87 (s, 9H), 0.90 (s, 9H), 1.25 (t, J=7. 1Hz, 3H), 
2.05-2.31 (m, 3H), 2.54-2.86 (m, 2H), 3.55 (s, 2H), 3. 75-3. 85 (i, 1H), 4.02-4.20 
(di, 2H), 4.15 (q, J=7. 1Hz, 2H), 5.37-5.52 (m, 2H), 7.03-7.27 (m, 4H) 

IR(neat): 2929, 2856, 1740, 1609, 1472, 1463, 1450, 1388, 1362, 1255, 1097, 1034, 
1006, 974, 940, 899, 837, 776, 700, 670 cnf 1 

(5) ±ih (4) T#fcft£-ti£fflv\ mmmi (5) tmmmzmm\zLx, umfc 

'H-NMRtCDClj, 300MHz) <5ppm; 0.84-2.36 (m, 19H), 1.26 (t, J=7. 2Hz, 3H), 2.60-2.84 
(m, 2H), 3.58 (s, 2H), 3.77-3.87 (m,lH), 4.04-4.19 On, 2H), 4.15 (q, J=7. 2Hz, 2H), 
5.50 (dd, J=15. 1, 7.6Hz, 1H), 5.59 (dd, J=15.1, 6.3Hz, 1H), 7.03-7.28 (m, 4H) 

IR(neat): 3368, 2925, 2853,. 1735, 1608, 1590, 1449, 1401, 1369, 1256, 1152, 1084, 
1032, 972, 892, 768, 701 cm" 1 

^J&M4 4 

9-7^h£v-9 4, 5, 16, 17, 18, 19, 20-*2# 

S)V-2, 6— m-7x^l/>- 1 5-y^P^>Jl/-PGF 1 a Offr£ 

til 5) 
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'H-NMRCCDClj, 300MHz) <5ppm; 0.84-2.98 (m, 22H), 3.61 (s, 2H), 3.75-3. 94 On, 1H), 
4.02-4.18 (m, 2H), 5.28-5.61 On, 2H), 7.04-7.30 On, 4H) 

IR(neat): 3368, 2925, 2853, 1712, 1609, 1489, 1449, 1402, 1260, 1153, 1084, 1000, 
974, 892, 758, 703, 616 cnf 1 

£Jfi084 5 

9-7t^-9g-^Dn-3, 4, 5, 16, 17, 18, 19, 2 0-^^ 
/;i/-2, 6-^>ff o-7x^l/>-l5-^D^>;i/-PGF 1 a 

;vxxfjv (fc&mi 8) 

(1) mmmi (2) t^wr, 3-AMxh*^fM>^nffi (in ^5 

F»D C 2 - h^i/^?M>^MI& (II) 7n*F£/BV^ (3R, 

4R) -2-*?U>-3- [ (3S) - 3- (tert-t/^i^^lo'D^) -3 
-^DA^i/;vyn;\-i-^-;i/] -4- (tert-r/^I^^WI^n*^) >^ 
D^>-l-t>0^foDC»J43 (1) T#7Ui^r#j£ffiK ^»Jl (2) 
iflftl${;:|W|Ji£bT, 3, 4, 5, 16, 17, 18, 19, 2 0 -rt.^y^- 2 , 
6 — T>^ o-7x~l/>- 1 X?JHXf;i/ 

li, 1 5-tfx (tert-^;Pv^^;u5>u;i/ x-x;w 

'H-NMR(CDC1 S , 300MHz) dppm; -0.01 (s, 3H), 0.04 (s, 3H), 0.06 (s, 3H), 0.07 (s, 
3H), 0.67-2.09 On, 14H), 0.88 (s,9H), 0.90 (s,9H), 1.25 (t, J=7. 1Hz, 3H), 2.21 
(dd, J=18.4, 8.2Hz, 1H), 2.48-2.76 On, 3H), 2.83 (ddd, J=13.7, 11.3, 5.4Hz, 1H), 
3.68 (s, 2H), 3. 82-3.92 (m, 1H), 4.06-4.21 (m, 1H), 4.15 (q, J=7. 1Hz, 2H), 5.51 
(dd, J=15.7, 7.3Hz, 1H), 5.60 (dd, J=15.7, 5.0Hz, 1H), 7.09-7.30 (m, 4H) 

IR(neat): 2929, 2856, 1741, 1472, 1451, 1368, 1334, 1252, 1155, 1100, 1032, 1006, 
973, 940, 923, 883, 838, 776, 670 cnf 1 

(2) ±ib (i) rmzfc&m*m^ mmmi (3) tnmmzmm\zvx, 3, 4, 

5, 16, 17, 18, 19, 2 0-^^y;l/-2, 6--T>^ o-7xXl/> 

-15-^DA4 ; y;i'-PGF 1 a X^l/XT^ 11, 1 5 -tfX (tert-^5 1 

'H-NMRWls, 300MHz) <5ppi; -0.01 (s, 3H), 0.03 (s, 3H), 0.05 (s, 3H), 0.06 (s, 
3H), 0.80-1.98 (m, 16H), 0.87 (s, 9H), 0.89 (s, 9H), 1.24 (t, J=7. 1Hz, 3H), 
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2.21-2.32 (m, 1H), 2.46-2.61 On, 1H), 2.78-2.91 On, 2H), 3.65 (d, J=15.3Hz, 1H), 
3.70 (d, J=l 5.3Hz, 1H), 3.73-3.80 On, 1H), 4.02-4.08 (in, 1H), 4.14 (q, J=7. 2Hz, 
2H), 4.18-4.27 (m, 1H), 5.32 (dd, J=15.4, 8.5Hz, 1H), 5.42 (dd, J=15.4, 5.9Hz, 
1H), 7.09-7.24 On, 4H) 
IR(neat): 3436, 3118, 2929, 2855, 1736, 1472, 1451, 1386, 1255, 1155, 1085, 973, 
899, 837, 776 cnf* 

(3) ±ta (2) T!fcfcfc&4&£/BK mmmi u) tmnmzmmzLT, 9-? 

t+y-9j3-^DD-3, 4, 5, 16, 17, 18, 19, 2 0 )V- 2, 

6 y$> o-7x"l/>-l X^JkXXrJl' 

11, 1 5-tfX (tert-y^V^^^I/^U^ X-x;W 

'H-NMRCCDClj, 300MHz) <5ppm; -0.01 (s, 3H), 0.03 (s, 3H), 0.04 (s, 3H), 0.05 (s, 
3H), 0.78-1.98 On, 14H), 0.87 (s, 9H), 0.89 (s, 9H), 1.25 (t, 1=7. 2Hz, 3H), 
2.06-2. 32 On, 3H), 2.57-2.91 On, 2H), 3.63 (d, J=15.2Hz, 1H), 3.65 (d, J=15.2Hz, 
1H), 3. 76-3.85 On, 1H), 4.04-4.21 On, 1H), 4.16 (q, J=7. 1Hz, 2H), 5.22-5. 56 On, 
2H), 7.10-7.28 On, 4H) 

IR(neat): 3118, 2929, 2856, 1740, 1472, 1463, 1451, 1386, 1253, 1155, 1097, 1032, 
1006, 974, 899, 837, 776, 670 cm" 1 

(4) ±wa (3) rmcfc&w*m\,\ rnmmi (5) tmnmzmm\zvx. mmt 

'H-NMRCCDClj, 300MHz) Sppm; 0.82-2.38 (in, 19H), 1.25 (t, J=7. 1Hz, 3H), 2.61-2.90 
On, 2H), 3.63 (s, 2H), 3.78-3.88 On, 1H), 4.08-4.21 (m, 2H), 4.15 (q, J=7. 1Hz, 
2H), 5.40-5.67 On, 2H), 7.12-7.27 On, 4H) 

IR(neat): 3368, 2925, 2852, 1734, 1493, 1450, 1368, 1256, 1157, 1095, 1030, 972, 
892, 755 cm" 1 

II2&M4 6 

9-ft^/-9i3-^nD-3, 4, 5. 16, 17, 18, 19, 2 0-t^^ 

y;w-2, 6— r>^ — o-y^-yy- 1 s-^nA^yjy-PGF .a ({b& 

til 9) 

n»j4 5 (4) x-mtdt^m^m^ mmm2tmmmzmmzbx, w&ft&m 
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'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.78-2.89 On, 22© , 3.59 (d, J=16. 1Hz, 1H), 3.71 (d, 
J=l 6.1Hz, IB), 3.85-3. 97 (m, 1H), 4.05-4.34 (m, 2H), 5. 36-5.68 Cm, 2H), 7.13-7.27 
Ob, 4H) 

IR(neat): 3400, 2929, 1714, 1494, 1450, 1385, 1262, 1073, 757, 616 cm" 1 
(13Z) - 9 -x^v- 9i3-^DD-3, 4, 5, 16, 17, 18, 19, 

2o-^^;;v-2, 6— r>^ — o-yx.-u>- 1 

F , a X^;i/X7fJk (fc&fa9 3) 

*mmm%.T, mmmi 9t#mi do omg) &&zti ox/uwk-m 

(7mg) <DX?/-)V <4ml) 5#IHIft#Lfc. KJ«£}Iii> 

>:^mx^;i/=3 : 1) TiSLT, g£fc£<» (5 9mg) 
'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.81-2.03 On, 15H), 1.25 (t, J=7.2Hz, 3H), 2.18-2.37 
(in, 2H), 2.50-2.82 (m, 4H), 3.64 (s, 2H), 4.05-4.20 On, 3H), 4.14 (q, J=7.2Hz, 
2H), 5.36-5.47 On, 1H), 5.61 (dd, J=11.0, 8.9Hz, 1H), 7.12-7.28 (m, 3H) 

$ft4*J4 8 

9-x^'>~9 fl-gPP-3, 4, 5, 16, 17, 18, 19, 2 0-t^^ 

yjV-2, 6-<1>9 o-7xXl/>- 1 5 ->^nA^- 1 3, 14-S?fc 

PP-PGF , a (fc£-%3) 

(1) H»J4 3 (1) IZ&^T, (IE, 3S) -1-3-F-3- (tert-^P 
^^^;^>P^» -3->-^P^^-l-^P^><Z)^D(C, (3R) - 1 - 
3-F-3- (tert-^^v'^^I/^P^^) - 3 -i^PA^jl^/P/^^fflV* 

t,«M4 3 (i) tmmmzmm\zLx, (3r, 4r) -2-^^i/>-3- [ (3 

R) -3- (terK/^v^^l/^P*^) - 3 P^v'jl/- 1 -7°P tf;W 
-4- (tert-^;l/i^3^>P*>') i^P^>^>- 1 

'H-NMR(CDC1„ 300MHz) <5ppm; 0.02 (s, 3H), 0.03 (s, 3H), 0.06 (s, 3H), 0.08 (s, 
3H), 0. 55-1.85 (m, 15H), 0.88 (s, 9H), 0.89 (s, 9H), 2.24-2.38 (m, 1H), 2.53-2.72 
On, 1H), 2.62 (dd, J=18.1, 5.9Hz, 1H), 3.37-3.49 (m, 1H), 4.06-4.17 On, 1H), 
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5. 27-5.32 (m, 1H), 6.08 (d, J=2. 2Hz, 1H) 
IR(neat): 2954, 2929, 2856, 1734, 1642, 1473, 1463, 1362, 1256, 1089, 1072, 1006, 
939, 836, 775, 670 cm" 1 

(2) -3feStMl (2) fcl&V^ 3-%)V#JLh : *$'*9-)\'1>5»\'Wlb (II) 7 US. 
} i <ORt>^\Z2-^)l^JLh^^)V^>^)mm (II) (3R, 
4R) -2-*?U>-3- L (3S) -3- {\tii-^^)WJ^)V^U^z/) -3 
-i/^nA+^DA'-l-^-JV] -4- {\QXi-^)V-J^)Vz/U^y) 

u^>?>-i-*><Dftt>t)\z±m (i) rmcii:£®*m\ mmmi (2) tm 
n^zmm\zhx, 3, 4, 5, 16, 17, is, 19, 2 0 2, 6 

— -T>* o-7x"l/>-l 5-^D^^;i/- 1 3, 14-^tHD-PGE 

1 x.^)VXZt)1 11, 1 (tert-7*7-)li?*?-)W>V)l X~^)l>) £?# 

fc. 

'H-NMlUCDCls, 300MHz) <5ppm; 0.02 (s, 3H), 0.03 (s, 3H), 0.06 (s, 3H), 0.09 (s, 
3H), 0.78-1.98 (m, 19H), 0.89 (s, 18H), 1.25 (t, J=7. 1Hz, 3H), 2.19 (dd, J=18. 1, 
6.0Hz, 1H), 2. 53-2.85 (m, 2H), 2.60 (dd, J=18. 1, 6.3Hz, 1H), 3.34-3.44 (m, 1H), 
3.64 (d, 1=15. 5Hz, 1H), 3.69 (d, J=15.5Hz, 1H), 4.02-4.20 (m, 1H), 4.15 (q, J=7. 1Hz, 
2H), 7.11-7.27 (m, 4H) 

IR(neat): 2929, 2855, 1741, 1472, 1463, 1367, 1332, 1253, 1155, 1104, 1072, 1034, 
1006, 939, 876, 836, 774, 669 cm" 1 

(3) ±m (2) mtcfc-sMzm^ mmmi (3) tnmmzmmzLT, 3,4, 

5, 16, 17, 18, 19, 2 0-*9#/)],-2 f 6— iy*> o-7x'l/> 

-15-^DA^-13, 14-^hHD-PGF^ x^frXZ^JV 11, 

15-h'T, Ueil-y^)V^^)W>^)V x-x;i/) £#7c 0 

'H-NMR(CDC1 3 , 300MHz) <5ppm; 0.02 (s, 3H), 0.03 (s, 3H), 0.07 (s, 3H), 0.08 (s, 
3H), 0.78-2. 06 (m, 20H), 0.87 (s, 9H), 0.88 (s, 9H), 1.24 (t, J=7. 2Hz, 3H), 2.55 
(ddd, J=13.7, 11.0, 5.5Hz, 1H), 2.88 (ddd, J=13.7, 11.3, 4.7Hz, 1H), 3.07 (d, 
J=10.6Hz, 1H), 3.31-3.40 (m, 1H), 3.66 (d, J=15.3Hz, 1H), 3.75 (d, J=15.3Hz, 1H), 
3.95-4.01 (m, 1H), 4.07-4.26 (m, 1H), 4.14 (q, J=7. 2Hz, 2H), 7.11-7.27 (m, 4H) 

IR(neat): 3524, 2929, 2855, 1737, 1498, 1472, 1463, 1451, 1387, 1367, 1331, 1255, 



WO 2004/074240 PCT/JP2004/001878 

6 6 

1155, 1088, 1071, 1032, 1006, 872, 836, 774, 666 cm" 1 



(4) ±13 (3) imtafc&to&m^ mmmi u) tmMm\zmm\zLx, 9-x 

t^>-9^-^nn-3, 4, 5, 16, 17, 18, 19, 2 0 -Hrl7^J)V- 2 , 

6 — < >^ o-7i-l/>- 1 5-^D^yJl/- 13, 14-ytFP-PG 

Fi« X^;i/X7.x;W 11, 1 (tert-y^I/^^v'U^ x~r;W 

31**1*, mmmi (5) tgRtttefltlfcLT, 9-x*^>-9 

-3, 4, 5, 16, 17, 18, 19, 2 0 2 , 6->T>* o- 

7i-l/>-15-y^D^y;i/-13, 1 4-v^h HD-PGF,a ifJUX 

'H-NMR(CDCl3, 300MHz) <5ppm; 0.90-1.97 (m, 21H), 1.25 (d, J=7. 2Hz, 3H), 2.16 (ddd, 
J=13.7, 7.6, 5.9Hz, 1H), 2.21 (ddd, J=13.7, 6.9, 4. 8Hz, 1H), 2.64-2.84 (m, 2H), 
3.30-3.48 Od. 1H), 3.66 (s, 2H), 4.07-4.20 On, 1H), 4.15 (q, J=7.2Hz, 2H), 7.12-7.29 
On, 4H) 

IR(neat): 3384, 2926, 2854, 1732, 1494, 1450, 1385, 1368, 1335, 1258, 1157, 1096, 
1030, 892, 753 cm" 1 

(5) ±te (4) mnm2 tmnm\z®m\zLT, mm^m* 

l H-NMR(CDCl 3 , 300MHz) <5ppm; 0.85-1.90 On, 21H), 2.17 (dd, J=7.2,5.8Hz, 1H), 2.65 
(ddd, J=13.8, 10.9, 5. 5Hz, 1H), 2.76 (ddd, J=13.8, 10.9, 6. 2Hz, 1H), 3.40-4.36 
On, 43H), 3.62 (d, J=l 6.0Hz, IB), 3.72(d, J=l 6.0Hz, 1H), 7.13-7.30 On, 4H) 

IRCneat): 3384, 3062, 3021, 2926, 2854, 2660, 1714, 1494, 1463, 1450, 1416, 1385, 
1336, 1295, 1237, 1163, 1088, 1065, 1048, 1020, 969, 893, 842, 796, 755, 668, 618, 
560 cm" 1 

Tsurl £><Dj5fe (J.Med. Chem. , 40, 3504-3507(1997)) WTf? ofc. 

(i) t hsk'bfflmfrvmm 

AO)x-Drcf9^y^mmmm\zxnxm<mmnmhTcms mmxmx e% 20 
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&J^fofM\sT±m<D&Mfr1Rto& (PRP) ZfflSLhtt. PRPfcS&fcSfi* 800Xg, 
2 0 U JtJRtUTJllL/WRft#fc. »6nfcJliL/h«*ft»tt (150mMNaCL 

5mM KC1, 5mM glucose, lOmM Trls/HCl (pH7.4) ) «f , T* i E$>:M Xhlt^k, 4"C, 
105,OO0Xg, 2 Qftm<DM>bftm*2Mm\ «fclft*£ UTJfiL/hfiaSS#£#fc. E 
3mg/ml<hLT^#^ (250mM sucrose, lmM EGTA, lOmM Trls/HCl (pH7.4) ) £ 

(2) PGD 2 S«#Ott^tt» 

200 fiKDffi&KJfom (50mM Trls/HCl (pH7.4) , lmM EDTA, lOmM MgCl 2 ) \Z, t hjfo. 
(O.lmg) > 5nM [3H]PGD 2 , ]fttf#fc£*j&Jn*., 4*CT 9 O^KJS^ii-fco 

»-&«ftJSb§IVi&ttiU&. M3^*©»^BiFigtt«, ft:-&«##ffiTT?©Wft69 

o oxfcu #f^wTtog« (%) *fflViT«iian*^j*r* 

HilCfctK BS£* (KIM) **ttJbfc. 

^2 





Ki (nM) 


ikS® 3 8 
5 1 


O. 8 
2. 3 



tuftM 2 [p GD 2 smmmmmm 

Vi/BW,f«M&&mM EBTr [NBL-4] $96^T-f £ D^W h fc8000cells/wellT}$ 
iU MEMigfife (lOKCalf Serun£) SftTT^ B IBJJg£&, ^U&fcJB^fc. H»fctt500 
liU IBMX*5j;mo%Calf SerumS^&MEMJ&ifi^Tfr PGD,:fc<£WSM^$j£^tr 
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**S100jBl£Sfctol/TEJ&£PM&U 37t;T15#|fflE/S3it-fcgk |%%|£U ft 
ftPBS£;to;lT>KJS£^it£ii:fc. ££>fcPBS£i&£bfc|^ cAMP enzyme Immunoassay 
system (Amersham) $><Dffli$feBMWL (Lysis reagent 1) £200# ljp^ ^aTlO^KJg 
»IJi&&BM?L;fc. Mifi^^OcAMP*^, cAMP enzyme Immunoassay systemic 

lOOnM, ImM PGD 2 #«T©cAMPjg^g^l00%tLfet^©IC 60 tt^ViT#ttiL^:o 





fe^astt ic 50 (ulw 


PGD 2 (100nM) 


PGDj(ltfM) 


fc&m 3 8 


0.7 3 


1. 16 


qc&m 5 1 


3. 42 


5.3 7 



©j8§fc:2tbT^r7!n?*5. 
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1. a 




p] 



HO 



(5£4N XftAD^>I?^L, Yttx^U^at, fcfxl/>X£7ctex^xl/>g£ 
asU Ztt-(CH 2 ) m - -O(CH 2 ) n -£fcte-S(O) p -(CH 2 ) n -(mte0~3 
©fiES&^U n&0~2©gifc£;fcU pte0~2©g^£^t*)T^£ft3S£^ 

c 3 _ ! o ©^ a 7)V*)m, c ^^Tjv^jvmrmm^nrc c 3 _ 1 0 ©>^ d 7;wv 



2. (i) k&v>t, x#7y*jsB% i&mmT&rcimmm^n&K), r 2 & 
c 3 -io©'>*°7;i^&a:fcttc 4 _ 1B ©^ 

3. j£ (I) fc£V>T, Y^H-l/>S^fe^x^Xl/>ST^§tt^O|g|giSfc» 

2 caa«©7 r D^^^7>> > >0i»», ^osifs?)(iff$n5itfctK©7KfBii. 



4. a (I) K£^T, Y^X^Xl^>»T*5|f^©$SHl*fc«2tiSife©^DX 



5. mx<Dmmi~4m>irm^zmM<D7nz?tf7>i?>mmfo, *<D&m&mz 
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